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VOI-SHAN’S 

TUBE FITTING SERIES- 


SCOTT CONNECTOR SYSTEM 


made available for (he first lime a highly versatile standard 
tube-connecting envelope, adaptable to all types of tubing 
connections together with the added ability to perform mul- 

had never been attempted before. 

The Scott Connector System provides fluid systems 
designers with such significant assets as: 

1 . Simple weight savings of up to 75% 

2. Greatly reduced mass 

3. Flared, flareless or beaded-tubing instalia- 


m 


, reducers" and other 
s function without 


4. Incorporation of check valves, 
devices as part of the ci 
changing the envelope 

5. Ready adaptability to titanium and other super alloys 

6. Very high systems end-cost savings 

7. Reduction of human-error factor in installation 
Refinement of the "plumbing" art in aircraft construction 
had lagged considerably behind other structural advances 
until the advent of the Scott Connector System. The old 

today their inefficiency in weight, bulk and restricted func- 
tion are outdated. Who has not pondered the 

M problems of routing motor-fluid, fuel and air 

systems through a present-day structure, fight- 
ing for every bit of space, while watching the 
iareuss weigh[ factor? Answers to such all too com- 

mon problems were the basis of the Scott Connector System. 
The inventor, William James Scott, is today a valued mem- 
ber of Voi-Shan's engineering staff. Earlier, however, for a 


with th 


at the be 


effort at 


at a design solution. Two solid _ 

Voi-Shan have proved his ideas right. 

The simplicity of the Scott Connector System disgui 
the strength and versatility that arc only apparent on clo 
examination. For example, the system is rated for work: 
pressures of 3,000 psi in both flared and flareless versio 
using 202476 aluminum, with proof pressures of 6,000 


and 12,000 psi burst pressure, consistent with the perform- 
ance requirements of Mil-F-18280. The arduous impulse- 
vibration requirements of this specification are comfortably 
exceeded by the flareless version. In addition, transition from 
flared to flareless-typc connection or vice-versa is simply 
made by changing the connector insert; the outer envelope, 
consisting of nut and coupling, remains the same: Similarly, 
for beaded-lube connections- one simply changes the insert. 
To install a check-valve, a restrictor or a reducer is quite 
easy— the insert performs a double duty! 


Concern about cross-threading or insert misalignment du 
ing installation is eliminated by the Scott Connector Systci 

and a special land on any insert assures pc 
fed alignment. Correct direction of flow in 

i pressure tion cannot be made. 

Weight-savings is usually the result of clever design £ 
the Scott Connector System is no exception. The statem 
above, that a simple weight-saving of up to 75% can be r« 
ized, means that up to a 75% weight-saving occurs a: 
direci result of the Scott design. 

is often a problem in aircraft structure. It aggrava 


iltiplics fatigue 




problem of location is 
aircraft this usually m 


ecu valve the airplane, although unfortunately that is 
often the only place where space is available. The Scott 
Connector is very compact; it will satisfy the areodynamicist 


tighter than ever, "cost" is always a consideration. The Scott 
Connector is not cheap; however, it is inexpensive. The 
Scott System saves money through simplified inventory, 
easier installation, and versatility plus a relatively low prime 


Voi-Shan's Scott Connector System is available in alum- 
inum, stainless steel and titanium alloy in flared, flareless 
and flexible versions. If super-high-performance is required 
(for 4,000 psi systems), an extra-high-strength insert alone 
will accommodate the requirement. The connectors are avail- 
line sizes are available. 

Discover more of the tremendous advantages of the ver- 
satile Scott Connector System. Write on your letterhead or 
use the coupon below indicating any special area of interest 
with which you may be concerned. 
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VOI-SHAN MANUFACTURING COMPANY 



1 . Keeping rocket casings from buckling under extreme 
thrust temperatures produced by our second-generation 
missiles was a serious problem. One solution : Increase 
casing thickness. But this imposes severe weight penal- 
ties. What was needed: A lightweight insulating mate- 
rial able to withstand heat up to 7,000°F. for as long as 
two minutes. 

2. To meet this need, Goodyear has perfected a tech- 
nique of high-pressure molding rocket liners from a 
new Navy-developed rubberlike compound. Goodyear's 
molding process on such rubberlike materials achieves 
unprecedented dimensional accuracy as well as the abil- 
ity to duplicate this precise accuracy in succeeding pro- 
duction units. Result : A liner that is not only precisely 
true to specified tolerances but also free of voids and 


contamination. In use, the liner erodes away and is dis- 
charged in the tail blast, leaving no dead weight within 
the rocket. 

3. Now being checked out for advanced missiles, this 
Goodyear liner makes possible thinner casings — bigger 
pay loads. Because it’s molded, moreover, it can be 
formed to almost any configuration and degree of taper. 
Molding techniques for materials, as well as the develop- 
ment of new materials for use in difficult insulation 
areas such as in tail cones and nose cones for re-entry 
vehicles, etc., are now being evaluated at Goodyear. 

For complete details, write on company letterhead or 
phone : The Goodyear Tire & Rubber Company, Aviation 
Products Division, Dept. 0-1715, Akron 16, Ohio, or 
Los Angeles 54, California. 
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Phileas Fogg needed eighty days to see what the 
Explorer scans in minutes. Ex-Cell-0 Corporation 
was not then in business to help speed his trip— it 
was 1923 that Ex-Cell-0 started making aircraft 
parts to tolerances until then deemed impossible in 
production. 


Twenty-four Ex-Cell-0 facilities in the United States 
specialize in accuracy by the ounce or by the ton . . . 
for the future. 


ex ceu-0 for precision 


®) 


Forty years of Ex-Cell-0 experience in high-precision 
design and manufacturing have helped hurl the 
Explorer into the sky — have helped guarantee that 
Ex-Ccll-0 rocket and missile components embody the 
delicate strength essential in space. 



t 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER WITH PARTS AND ASSEMBLIES BY EX-CELL-0 AND ITS SUBSIDIARIES: 
BRYANT CHUCKING GRINDER CO.. CADILLAC GAGE CO., MICHIGAN TOOL CO. 


AVIATION CALENDAR 


Mar. 21-24— Institute of Radi 
Inti " 


Engine 


id Coliseum, New York, N. Y. 

Mar. 23-25— Symposium on Optical Spectro- 
mctric Measurement of High Tempera- 
tures. University of Chicago, Chicago, 
III. Sponsors: University of Chicago's Ap 
plied Science Laboratories; Jarrell-Ash 
Co.; National Science Foundation. 

Mar. 23-25— Ground Support Equipment 
Conference. American Rocket Society, 
Statler-Hilton Hotel, Detroit, Mich. 

Mar. 24-25— First Annual Svmposium on 
I Inman Factors in Electronics. New York. 
N. Y. Sponsor: Institute of Radio En- 
gineers' Professional Group on Human 
Factors in Electronics, 

Apr. 5-8-1960 National Aeronautic Meet- 
ing and Missiles and Aircraft Engineer- 
ing Display. Society of Automotive Engi- 
neers, Commodore Hotel, New York, 

Apr. 6-8— Structural Design of Space Vehi- 
cles Conference, Biltmore Hotel. Santa 
Barbara, Calif. Sponsor: American Rocket 
Society's Structures and Materials Com- 

Apr. 6-8—1960 National Meeting "Hyper- 
Environments— Space Frontier, Institute 
of Environmental Sciences, Biltmore Ho- 
tel, Los Angeles, Calif, 

Apr. 1 1-13— Electrical Engineering in Space 
Technology, Hotel Baker. Dallas. Tex. 
Sponsor: American Institute of Elcc- 

Apr. 12-13— 14th Annual Spring Technical 
Conference. Institute of Radio Engineers 
in conjunction with the American Rocket 
Society. Hotel Alins, Cincinnati. Ohio. 

Apr. 19-21— International Symposium on Ac- 
tive Networks and Feedback Systems. 
New York. N. Y. Sponsors: Polytechnic 
Institute of Brooklyn; Department of De- 
fense Research Agencies; Institute of Ra- 
dio Engineers. 

(Continued on page 6) 
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, CERTAINTY 


The honeybee's sensitive antennas are 100 times 
as efficient as man’s unsure sense of smell. This 
certainty enables bees to locate pollen and nectar. 
Yet temperatures below 43"F Immobilize them and 
they may starve to death even though fogd is 

Dome & Margolin IFF Antennas and RF Com- 
ponents are sure and positive in operation — even 
under widely varying environmental conditions. 

. For example, a missileborne antenna must stand 
the blasting shock of take-off, the intense heat of 
acceleration to supersonic speeds, and the black 
chill of outer space . . . and still be sensitive to 
signals from earth. 

Such performance requirements are everyday 

been developed for aircraft and missiles for the last 
decade. This wealth of experience often enables 
D & M engineers to work out a solution to new 
problems by redesigning an existing antenna de- 
veloped for a similar purpose. Such shortcuts save 
time and money . . . while making no compromise 
with quality and performance standards. 

Perhaps the answer to YOUR antenna problem 
has already been found— at Dome & Margolin. 


Send for the new Antenna Catalog . . . 
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The tougher the heating problem, the better the 
opportunity for Electro-Flex Heating Elements 


For* every ridiculous application 
you can think of there are thou- 
sands of practical ones where 
Electro-Flex heating elements can 
lick a cold problem. Opportuni- 
ties are endless. Electronic and 
mechanical equipment can be 
made operable, resin cements and 
plastic laminates can be heat 
cured, aircraft surfaces can be 
de-iced, drains defrosted, instru- 


ments protected — just to name a 
few examples. 

Electro-Flex has the reputation 
for solving difficult heating prob- 
lems better and faster. Engineer- 
ing is in the hands of experienced 
heating experts. So, what is your 
heating problem? Send us the 
specifications of the application 
or contact our engineering de- 
partment for further information. 


(Continued from page 5) 

Apr. 20-22 — National Symposium on 
Manned Space Stations, Institute of the 
Aeronautical Sciences, Ambassador Hotel, 
Los Angeles, Calif. Cosponsors: NASA; 
the Rand Corp. 

Apr. 21— Annual Eastern Regional Meeting, 
Institute of Navigation, Key Bridge Mar- 
riott Motor Hotel, Washington, D. C. 

Apr. 21-22— Southwest Metals & Minerals 
Conference “Metals and Materials for the 
Space Age," American Institute of Min- 
ing, Metallurgical and Petroleum Engi- 
neers. Ambassador Hotel, Los Angeles. 

Apr. 21-22— Seventh Annual Heat Transfer 
Conference, “A Survey of Radiation Phe- 
nomena and Heat Transfer Equipment 
for Space Might Application.'' Oklahoma 
State University, Stillwater, Okla. 

Apr. 27-28— National Meeting on Space Age 
Materials, Cincinnati Chapter of the 
American Society for Metals, Sheraton 
Gibson Hotel, Cincinnati, Ohio. 

Apr. 28-29— Symposium on "Closed Circuit 
Respiratory Systems,” Wright Air Devel- 
opment Division, Wright Patterson AFB. 

May 2-4— National Aeronautical Electron- 
ics Conference, Biltmore and Miarni- 
Piek Hotels, Dayton, Ohio. Sponsor: 
Institute of Radio Engineers. 

May 2-5— Sixth National Might Test Sym- 
posium, Instrument Society of America, 
San Diego, Calif. 

May 3-5— Fourth Signal Maintenance Sym- 
posium, U. S. Army Signal Equipment 
Support Agency', Fort Monmouth, N. ). 

May 9-11—1960 Symposium of the Insti- 
tute of Radio Engineers' Professional 
Group on Microwave Theory and Tech- 
niques, Hotel del Coronado, San Diego. 

May 9-12— Semi-Annual Meeting and Astro- 
nautical Exposition, American Rocket So- 
cictv. Ambassador Hotel, Los Angeles. 

May 9-13— Second Southwestern Metal Con- 
gress and Exposition, American Society 
for Metals. Sheraton Dallas Hotel and 
State Fair Park, Dallas, Tex. 

May 9-13— Annual Conference, Society of 
Photographic Scientists and Engineers, 
Miramar Hotel, Los Angeles, Calif. 

May 10-12—1960 Electronic Components 
Conference, Willard Hotel, Washington, 
D. C. Sponsors: Institute of Radio Engi- 
neers’ Professional Group on Component 
Parts; American Institute of Electrical 
Engineers; Electronic Industries Assn.; 
Western Electronic Manufacturers Assn. 

May 11-14— 16th Annual National Fontm, 
American Helicopter Society, Sheraton 
Park Hotel, Washington, D. C. 

May 13-14—1960 National Intercollegiate 
Flying Meet, Ohio State University Air- 
port, Columbus, Ohio. 

May 23-25— 12th Annual Meeting, German 
Society for Rocket Engineering and Space 
Might Research, Heidelberg, West Gcr- 

Aug. 15-20— 11 til Annual Congress, Inter- 
national Astronautical Federation, Royal 
Institute of Technology, Stockholm, 

Sept. 5-11—1960 Famborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Construction. Famborough, Eng. 

Sept. 12-16— 16th Annual General Meeting, 
International Air Transport Assn., Copen- 
hagen. Denmark. 



Any size, large, small 
or very thin. 
Lightweight, tough or 

High voltage tested. 


Standard units 
available. 

Insulated with silicone Operate under high 
rubber, neoprene, pneumatic pressure. 

Kel-F Resin, Mee , USAF Specs. 

Polyethylene, etc. 


send for free illustrated booklet 

Electro-Flex HeatjNC. 

83 WOODBINE ST.. HARTFORD, CONN. (CHapel 6-5413) 
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GpL combined guidance 

A./.D. Navigation Systems 


several fields to create new and superior 
systems for aircraft and missile guidance 
is still another GPL capability. One case in 
point is GPL's Astro-lnertial-Doppler A.I.D. 
navigation system — a stellar monitored, 
dopplertuned and damped inertial system — 
in which each element refines the others, 
and the system as a whole provides far 
greater inherent accuracies. 



GPL 


DIVISION 


GENERAL PRECISION 


PLEASANTVILLE, MEW YORK 


SIKORSKY S-61 



TWICE THE LOAD 


Now multi-engine reliability and vibration-free turbine quiet combine 
with significant new operating economies to bring you the biggest heli- 
copter breakthrough since the Sikorsky S-58. The new S-61 not only 
cuts seat mile costs in half over previously available models, not only 
doubles seating capacity to 25 passengers, but it can land on water. 
Thus, heliports can be economically and conveniently located at down- 
town waterfront sites. What’s more, the S-61 will safely cruise on 
one engine at full gross load. More data? Call or write Sikorsky today. 


A New World of Mobility by 

IKORSKY AIRCRAFT 
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Garlock’s main objective 



is delivery of high quality rocket 
motor components in the shortest 
time. To reach this common goal, 
research and development, product 
design, tool design, pilot manufac- 
turing, and production staffs work 
together as a fully integrated team. 
They solve problems of design and 
production jointly, thus eliminating 
weeks of possible re-designing and 
re- tooling. 



Garlock is flexible: they’ll swing into 
prototype production on short no- 
tice and follow this with full scale 
production as needed. Garlock is 
diversified: they’ll design and manu- 
facture rocket motor components 
from a variety of basic materials — 
rubber, metals, phenolics, fluoro- 
carbon plastics. 

Garlock engineers will work to your 
design or help you in developing 
designs. Call or write Military Prod- 
ucts Department, The Garlock 
Packing Company, Palmyra, N. Y. 



(^ARLOCK 




Garlock components are presently used in the development and production of: 



Can you use honeycomb in your business? 


New fabrication and manufacturing techniques developed by Rohr show great 
promise of a cost breakthrough for brazed stainless steel honeycomb sandwich 
structures. There arc countless possible applications throughout industry . . . perhaps 

This incredible material, widely used in the aerospace industry, is earmarked 
for far broader applications as its unique characteristics become better known to 
designers. 

The “sandwich of steel" is able to withstand great temperatures for prolonged 
periods — six times that of aluminum, for example. It can cope with sonic and 
acoustical environments impossible for conventional structures. 

Brazed honeycomb sandwich panels offer outstanding insulation qualities, and their 
structural characteristics are extremely attractive when the problem is to increase 
strength while substantially reducing weight. 

Rohr, a pioneer in the development of brazed honeycomb, has evolved new methods 
which permit the fabrication of these structures in virtually any size, quantity or 
configuration, including fiat, wedge, curved, and compound curved panels. 

For less demanding applications, principally where the problem is one of strength/ 
weight ratio, Rohr honeycomb panels can be fabricated more economically from 
other materials and bonded adhesively rather than by brazing. 


Perhaps you can put this dramatic new 
material to work in your business. A new 
brochure, explaining the characteristics of 
honeycomb paneling in detail, is available 
upon request. Write Mr. B. R. Alsobrook, 
Manager, Brazed Stainless Steel Products, 
Rohr Aircraft Corp., P.0. Box 878, Chula 
Vista, California. 







HELICOPTER APU 


New Solar gas turbine 80 hp APU is only 12% in. 
in diameter x 25 in.- weighs 59 lb 


SOLAR’S NEW gas turbine-powered 
helicopter APU occupies only 2 cubic 
feet— yet provides hydraulic or electri- 
cal power for complete checkout, for 
ground power and to start main pro- 
pulsion engines. It makes helicopters 
completely self-sufficient, able to 
operate from remote locations with no 
ground support. 

Powered by Solar’s 80 hp Titan gas 


turbine, the lightweight unit is simple 
in design, easy to maintain, can be 
started instantly— without warmup— in 
temperatures from -65F to 130F and 
under wide atmospheric extremes. It 
operates efficiently on a variety of fuels. 

Titan gas turbines are setting new 
standards of performance and relia- 
bility as propulsion units for one-man 
helicopters, in portable electric gener- 


ators and in other applications. For 
details, write to Dept. G-189, Solar 
Aircraft Company, San Diego 12, Calif. 


SOLAR^ 
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Escape In Space 


The space-assembled super satellites of 
aster— collision, mechanical failure, mili- 

"life boats" like the one shown here will 
bring their crews safely back to earth. 
Here is the operational sequence of an 
escape in space: 

strap themselves into decelleration beds 
within the pressure-intact unit. 

2. At the "Abandon Ship” signal, low- 
power, RATO-type launching rockets blast 
the sealed capsule from the threatened 
station (upper right illustration). 


3. Acting on orders from an astrogational 



4. As the capsule enters the outer atmos- 

even further, and the shield is jettisoned 

5. Four parachutes are released, acting 
as air brakes. After a computed interval. 


bags inflate. A radio broadcasts thecraft's 
a visual and radar target for rescuers. 


AAAJA, now providing the inertial 
guidance system for the ATLAS ICBM 
and engaged in advanced research and 
development, is in the vanguard of the 
race to outer space. For this effort, 
J/MM needs scientists and engineers 
experienced in astronautics. A ft /If A . 
Garden City. New York. A Division of 
American Bosch Arma Corporation. 




AMCRfCA/V BOSCH ARATA COR/PORATtO/V 
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Announcing 
IBM’s newest, 
most powerful 


computer. . . 



NEW 


IBM 7080 


transistorized data processing system 


NEW 

2.18 millionths of a second operating cycle 


NEW 

1.09 millionths of a second communication cycle 


A business system with new speed and power, the transistorized IBM 
7080 processes IBM 705 programs up to ten times faster. 

This fully transistorized 7080 System offers a choice of 40,000, 
80,000 or 160,000 characters of magnetic core storage. 

Whether purchased or leased this transistorized system will mean re- 
duced data processing job costs. 



For manufacturing— one system 
Scientific research 
Design calculation 
Production Simulation 
Forecasting 
Materials Planning 
Plant Scheduling 
Work-in-Process Control 
Operations Evaluation 


< do: 


IBM 

balanced data processing 



The Bell helicopter is the standard of the world. It earned its place the hard way . . 
in the service of the Army, Navy, Air Force and Marines . . on the front lines of 
Korea . . in the Andes, the Sahara, and over the geography of fifty-two different 
lands. Today there are many makes of helicopters . . yet 75 per cent of all helicopters 
in commercial use are Bells. This means value you can bank on . . security you can 
feel, whenever you buy or fly a Bell. 


E3EL.L. 



the helicopter that taught the others how 




Bell Aircraft's 25th Anniversary Year 






' I C A L application: 




S E P A R A T 


FOR SEPARATION SYSTEMS 

THE NEW 

ON NUT 





A unique, safer and more efficient method for sepa- 
ration systems is offered by the Separation Nut. 

The Separation Nut is unique because its controlled 
separation is a highly reliable mechanical function 
activated by a very small explosive charge. 

By using the Nut's small explosive charge rather than 
the "brute force” explosive techniques so commonly 
used to fail high strength material in explosive bolts, 
the Separation Nut can substantially reduce a poten- 
tially hazardous condition to installation crews and to 
the vehicle itself. 

More compact joints can be designed since Separation 
Nuts are used in combination with standard diameter, 
high strength bolts used at full allowables. 

Separation Nuts reflect another new fastening concept 
developed in Hi-Shear’s specialized engineering and 
laboratory test facilities for the specific needs of space 
vehicles and high performance aircraft. 



RIVET TOOL COMPANY 



/a\RD® 

TRANSPORTS 

Model 4100 M has been endurance tested over 
Belgian block and gravel roads, plus rugged cross 
country hauling. It has been environmentally tested, 
at temperatures ranging from —65’ F to 160° F. 

It has been subjected tu salt spray, rain, fungus, 
sand and dust. Similar units are now in operational 
use by the military. 



Transport problems usually associated with 
liquid hydrogen have been successfully 
solved by STANDARD trailers. Since mid- 
1957 these trailers have been used for 
deliveries more than 1000 miles distant. 
The illustrated unit has a capacity of 
5400 gallons. 




Tested Environmentally - Proved in Use 


STANDARD has the fully integrated facil- 
ities to properly design, manufacture and 
test equipment for the transportation, han- 
dling and storage of cryogenic fluids. Three 
modern, fully equipped plants strategically 
located across the United States — in Massa- 
chusetts, Illinois and California — are staffed 
with men skilled in all phases of cryogenic 
practice. STANDARD’S 60,000 GPH test 
loop is typical of its facilities. Environmental 


rooms duplicate almost any condition of heat, 
cold, wet, wind, and contamination. 

As one of the largest manufacturers of 
cryogenic trailers, STANDARD pioneered 
the first all-aluminum transport for liquid 
oxygen service. Similar units for military 
or commercial use are available using alumi- 
num, stainless or carbon steels. 

Send today for the new STANDARD Cryo- 
genics Bulletin. 


STANDARD STEEL CORPORATION 


CAMBRIDGE DIVISION 



aassiM* 
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may already be solved at RYAN 


techniques at Ryan. 

Ryan's intensive resea 
tools and techniques for t 
handle Space Age alloys 
these alloys to take. 

One such technique is explos 
it, Ryan can form large strut 
alloys and hold dimensions la 
cannot be achieved by any oth< 
For rocket chambers, Ryan h 



RYAN BUILDS BETTER 


AIRCRAFT • MISSILES & COMPONENTS • ELECTRONICS 

Ryan Aeronautical Company, San Diego, Calit. 
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Tiros Will Scan Cloud Cover, Earth Heat. 



wit irwSchSSe. 107-tV Smith Aircraft,- lOS-sSbcc C..p, 



Here's the smallest, 
HERMETICALLY SEALED 
Precision Switch ever made! 



KLIXON TYPE ATI-1 


Here is the first truly subminiature, precision calibrated switch that is 
hermetically-sealed to MIL-S-8484B. Prior to sealing, the ATI-1 is especially 
processed and filled with a dry, inert gas to insure reliability for "Dry Circuit" 
applications. The exterior parts are corrosion resistant. The solder type terminals, 
brought out through fused glass seals, are tin dipped to facilitate soldering. 

This new "Klixon" switch is designed around a unique, “W" shape, snap- 
acting element to meet stringent shock and vibration requirements. Where switch 
reliability, space and weight-saving are important, this switch sets new standards 
of compactness and represents the latest advances in the “state of the art.” 
Here is the answer to a designer’s prayer for the smallest, lightest, snap-acting, 
environmental free switch that can be made and yet still be a reliable, precision 
device. Write for further detail on various means of mounting and actuators. 


Texas Instruments 


INCORPORATED 



SPECIFICATIONS 



Stencsr Products: Klixon® Inhi 
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EDITORIAL 


Defense Debate Sharpens 


Testimony bv five Republicans who arc not running 
for elective office gave new impetus to the running de- 
bate on the adequacy of the nation’s defense preparations 
and produced indications that the Republican Adminis- 
tration may be forced into major concessions on the 
Fiscal 1961 defense budget now being considered by 
Congress. 

Tire past records of the five Republicans made it dif- 
ficult for any Administration spokesmen to impugn their 
motives in criticizing the current defense program or to 
challenge their competence on defense matters. 

They were: 

• Robert Lovett, former Secretary of Defense, now a 
partner in Brown Brothers, Harriman & Co. and chair- 
man of the executive committee of the Union Pacific 
Railroad. 

• Robert C. Sprague, chairman of Sprague Electric Co. 
and chairman of the Federal Reserve Bank of Boston 
and director of the Gaither Committee. 

• Thomas Watson, Jr., president of International Busi- 
ness Machines Corp. 

• Thomas G. Lanpliicr, Jr., vice president of the Convair 
Division of General Dynamics Coq>. 

• Dr. James P. Baxter, III, president of Williams College 
and a member of the Gaither Committee. 

The fact that Republican businessmen with consider- 
able practical experience with defense policy have reached 
pretty much the same conclusions regarding our current 
defense problems as the Democratic senators who have 
been spearheading the defense debate in Congress should 
require even' American citizen to take a new, hard look 
at this debate. For, until this distinguished quintet of- 
fered public testimony on this subject, the defense debate 
could be colored to look as though it were a partisan, 
election-year maneuver, which it most certainly is not. 

Issues Become Clearer 

Now. it will be hard for the Administration to maintain 
this fiction, and the real issues should become clearer to 
the American taxpayer. It is too bad that the Republican 
side of the defense debate has been carried only by the 
florid Fourth of July oratory of Senator Everett Dirkscn; 
the honestly intended but poorly informed efforts of 
Senator Lcverett Saltonstall, and the stubborn insistence 
of President Eisenhower that he is the nation's foremost 
defense authority. For as long as the defense debate 
was kept in a strictly partisan political environment, its 
contributions to a better defense policy were limited. 

The voices of these five Republicans who are seeking 
no elective office speaking forthrightly according to the 
dictates of their conscience, and with the benefit of their 
professional experience in the defense area, should make 
it clear that this is no partisan matter but something of 
vital concern to every American. 
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There are numerous signs that the Administration is 
deeply worried by the rising tide of public opinion this 
testimony is stirring. Vice President Nixon has his staff 
working busily on preparation of a strong defense plank 
for his 1960 platform which will probably bear little re- 
semblance to the official position of President Eisenhower 
at the commencement of this fateful year in world history. 
White House aides also are scurrying through the Pen- 
tagon to gather ammunition for some sort of official pres- 
idential statement to answer the rising tide of defense 
criticism and soften some of the blast expected from the 
initial report of the House Appropriations Military Sub- 
committee due in late April. All efforts to suppress or 
divert the defense debate into ineffective channels have 
failed, and the course now lies clear for action. 

Major Points 

There is a surprising unanimity about all of the major 
points raised by critics of the current defense policy. 
Virtually all of them agree that: 

• We are not doing enough to meet the Soviet threat. 

• We can do more without straining our economy in 

• Wc have reached the point in time where it is necessary 
to do more if wc are to hope for any success in blunting 
the Soviet challenge. 

In addition, there is almost universal agreement among 
these critics, regardless of their political affiliation, that 
our most serious deficiency now lies in vigorous executive 
leadership, from the top down, to replace the vague vac- 
illating products of our current system of decisions 
through committees, councils and study groups. 

Perhaps the best statement of our national goals was 
contributed by Thomas Watson when he said: 

“Our national goal should be clear superiority over the 
Soviet Union in all possible areas, and we should believe 
enough in democracy so that wc will not be reluctant 
to fully alter the contest." 

The most serious warning came from Thomas Lan- 
phier, Jr., who just resigned a $64,000 a year vice pres- 
idenev with Convair to publicly and uninhibitedly debate 
the defense issues when he said: 

"My country may this winter be in the process of 
losing World War III. I believe wc arc losing World 
War III for among other reasons, the lack of a sufficient 
and timely ICBM program; lack of a defense against sub- 
marine attack; lack of a sufficient and timely space pro- 
gram and above all lack of recognition that we arc and 
have been for a long time actually engaged in World 
War III." 

We should take the warning of Mr. Lanpliicr and the 
hope of Mr. Watson equally to heart and from them fash- 
ion a policy that will enable this country to secure its fu- 
ture and continue its leadership in the world. 

—Robert Hotz 




All-new concept in Classified Area Protection 



New Honeywell system makes possible sight, 
sound and movement surveillance of an entire 
facility from one central location! 



Greater protection for far less money 

Here is a completely new concept in protective systems — 
a system that will not only pay for itself within a year by 
eliminating costly guard posts, but go right on adding to 
your profits for years. 

For example, for every 24-hour guard post that you 
eliminate through this Honeywell system, you can save 
up to $25,000. In larger areas, where more costs are elim- 
inated, savings increase proportionately. 

With this new Honeywell system, a central security 
guard at his console can check instantly the security of 

distant. It protects your property against intrusion by all 
three means of detection: 1. Physical— the actual breaking 
in through doors or windows. 2. Audio — detection of 
sound or noise created by the intruder. 3. Motion — detec- 
tion of movement of anyone that may have concealed 
themselves within the plant. 

Complete protection requires 
checks and balances 

Teamed with your security force, a Honeywell automatic 
alarm system can detect any form of illegal entry, loitering, 

posts can be eliminated permanently. However, a security 
system would hardly be realistic without personnel to 
execute the program— and the Honeywell system is de- 


degree of security without increasing your security force. 

Key to the Honeywell system is the central control 
panel. All of the various sensing devices report here and all 
communications are centered here under one man’s con- 
stant supervision. Intrusion, no matter how detected, is 





Honeywell service assures maximum savings 

Honeywell service adds to your savings— because it in- 
cludes far more than ready access to one of our 112 branch 
offices. It includes field engineering help in planning your 
system, in addition to a service guarantee and a really 
dependable maintenance contract. 

For a free survey of your facilities, call your nearest 
Honey well office, or write: Minneapolis-Honeywell, Depart- 
ment AW-S-13, Minneapolis 8, Minnesota. 


SUIT THE SYSTEM TO YOUR NEEDS 
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WHO'S WHERE 


In the Front Office 

Col. Edward N. Hall (USAF. ret.), as- 

cntist of United Aircraft Corp" East 1 lim- 
ford. Conn. 

geles, Calif., has elected the following cor- 
porate vice presidents: William H. Cann, 
vice president and secretary: William M. 
Darling, contracts and pricing; Rulon Nag- 
clv, material; John B. Pearson, development 
planning: Eugene D. Starkweather, per- 
sonnel; John W. Young, quality and logis- 

Dr. Glenn G. Havens, a director. Tele- 
computing Corp., Los Angeles, Calif. Dr. 
Havens is a vice president of Telccoinput- 


Joscph H. Schcllnian, p 
newly formed Control Swil 

Park. lil. Also: Harold F. Ames, 
president of Controls Company of An 
and director of sales for the Control S 

Dr.° Albert C. Hall, vice president t 


t of the 
vision of 
, Schiller 


for The Martin Co.'s Dcnve: 
Jack G. Anders 


romber 


j-Ca'rlson" division 

Rochester, 


of Cencral Dvnamic: 

N. Y. 

Gerald J. Lynch, vice president of the 
ncwlv established Defense Products Group 
of Ford Motor Co.. Dearborn, Mich. Mr. 
Lynch continues as general manager of the 


>nic Divi: 


and a 


Dr. John V. Atanasr 
Atlantic Division of Aen 
Frederick, Md, 

John R. O’Brie 


Military Products Division 
man Electronics Corp., with head- 
in Washington. D. C. 

;. Goodyear Aircraft Corp.. Akron, 


ent-dcvelopmcnt a 


Prccisit 


ermg. 


Link 


r of Cencra 
Other Link Division appointments: Edward 
W. Sheridan, manager of Eastern Labora- 

deiit in charge of Western Laboratories. 

V. B. Benfer, vice president-development. 
Pacific Airmotivc Corp.. Burbank, Calif. 
James L. Fccliter succeeds Mr. Benfer as 

subsidiary of Pacific Airmotivc. 

C. Hi Chichester Smith, managing di 
rector, The Faircv Co.. Ltd.. London. Eng- 
land. succeeding Geoffrey 


C. C. Vinsoi 


is appoint 


L. S. Daw 

Ralph Harmon, vice prcsident-cnginecr- 
(Continued on page 113) 


INDUSTRY OBSERVER 

► Convair, Douglas and North American Aviation’s Missile Division are 
among the leading contenders for a National Aeronautics and Space Admin- 
istration contract to build the airframe for the 23,000-lb.-thrust S-4 stage of 
the Saturn vehicle. Proposals for airframe are being evaluated by NASA. 

► Initial two Midas infrared early-warning satellite test launches have been 
scheduled for the Atlantic Missile Range because of scheduling problems 
at Vandcnbcrg AFB, Calif., but the remainder of the Midas tests and all 
Samos reconnaissance satellite launches will be made from Vandenbcrg in 
order to obtain polar orbits unless further scheduling problems arise. First 
Midas launch from Cape Canaveral was attempted late last month; the 
second is scheduled before the end of March. 

► East German sources report that Veb Entwicklungsbau Pima is develop- 
ing a bypass version of the basic Pima 014 engine scheduled for the Baade 
Type 152 jet transport. More-powerful Pima 014 is reportedly now being 
flight tested on a four-turboprop Soviet aircraft believed to be the Bear 
bomber. Test nacelle can change angles of pitch and yaw in flight to obtain 
data over wide range of inlet angles of attack and to determine transient 
flow conditions. Turboprop engines of the Bear bomber are operating at 
increased rating of 15,000 eshp. each, according to East German sources. 
Earlier rating of the engines was 12,000 eshp. each. 

► Soviet Union has built a 53-lb. engine for use in light aircraft, powered 
gliders and small single-place helicopters. Designated the VP-760, five- 
cylinder radial engine is rated at 22 lip. at 2,300 rpm. Working volume is 
0.760 liters; compression ratio is 8:1. 

► Rome Air Development Center last week awarded a $78,171 contract 
for study of spectral suitability, modulation and detection techniques for 
communications in the optical region between near infrared and ultraviolet 
to the GPL Division of General Precision, Inc. Optical region is expected 
to extend the usable portions of the electromagnetic spectrum and to offer 
highly-directional, jam-free space communications. ARDC's interest in 
this field and GPL’s work in this area were described in the Jan. 4 (p. 15) 
and Feb. 22 (p. 63) issues of Aviation Week. 

► Universal microwave command guidance, a radar guidance and automatic 
track system made by the Sperry Phoenix Co,, has successfully passed its 
flight test requirements in a QF-80 drone at Holloman AFB. Telemetry 
and command accuracy and system reliability were reportedly excellent. 

► With cutback in North American B-70 program to prototype develop- 
ment. Ait Force has abandoned a project for development of tires capable 
of withstanding prolonged heat soaking at 450F and then landing. USAF 
plans instead to use currcntlv-availablc 250F tires and take the weight penalty 
of air conditioned wheel wells. 

► North American Aviation, in a step that could lead to further diversifica- 
tion, has formally presented a design proposal for a high-speed hydrofoil 
patrol craft to Navy's Bureau of Ships. Speed range of the hydrofoil vehicle 
would be between 60 and 100 kt. 

► Nike Zeus launch complex has entered the advanced stage of construc- 
tion at the Naval Missile Center, Pt. Mugu, Calif. The Army anti-missile 
missile can be expected to begin flight tests from the Pacific Missile Range 
base by mid-year. Some form of silo launch probably will be used in the 
tests. Guidance and canard control systems have yet to lie flight tested. 

► Polish cyclotron is scheduled to go into operation within near future at 
the Nuclear Research Institute near Prague. Cyclotron will be capable of 
accelerating neutrons to an energy of 12.5 million electron volts; alpha par- 
ticles to an energy of 25 million electron volts. 
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As North American's X-15 — world's most 
advanced manned research craft— parts the cur- 
tain of earth's atmosphere, the arts of guidance 
and direction must play a critical role. Sperry's 
Air Armament Division, assigned the Flight 
Data System responsibility for the X-15, is meet- 
ing the challenge with inertial guidance gear 

new to Sperry. During the past ten years, over 
25-million Sperry man-hours have been employed 
to develop and produce successful inertial guid- 
ance. As a result, the nation has in the Convair 
B-58 Hustler the most thoroughly studied, ana- 
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Washington Roundup 

Watch for the debate over the adequacy of the Administration’s hold-tlie-line 
budget policies to become even more bitter, reaching a climax late next month when 
the House Defense Appropriations Subcommittee issues its report. Despite charges 
of "unpatriotic" and "parochial” being hurled at critics of the Administration's Fiscal 
1961 budget, the subcommittee probably will increase funds to provide a continuous 
airborne alert capability, provide more money for airlift, ballistic missiles, including 
the Polaris weapon system, and for hardening of ICBM bases. 

If the criticism becomes too severe, and— possibly more importantly— if leading 
Republican businessmen continue to join in the choms in this election year, the 
Administration may try to avoid a congressional showdown. One way would be to 
“reappraise” its position, ask for a supplemental request before the Appropriations 
Committee headed by Rep. George H. Mahon (D.-Tex.) issues its report. 

Congress also may foreclose on Defense Department's Advanced Research Projects 
Agency. House Armed Services Committee already has voted to abolish ARPA, created 
as an independent operating agency two years ago, by repealing the agency's statutory 
authorization contained in the Fiscal 1961 military construction bill. 

House Committee contends that ARPA is no longer functioning as an independent 
agency but as an adjnnct to the office of Dr. Herbert York, Defense Department director 
of research and engineering. For this reason, committee savs it appeared sound to "repeal 
the statutory authority which created the agency' since it no longer was necessary.” 
Space Committee Shift House Committee on Science and Astronautics probably will discontinue its 
practice of having a military representative assigned to the committee staff as an 
adviser and consultant. Reason cited by committee members is that the representatives 
are not assigned to the staff long enough to be of sufficient value. 

Army representative assigned last year was recalled by the military after serving 
only six months. An Air Force representative is now attached to the staff and, under 
original plans, a Navy representative would have followed. 

House Armed Services Committee is set to vote this week on legislation that 
would ban former officers from dealing with the military establishment for two years 
after they leave service. The measure, an outgrowth of lengthy hearings by an investi- 
gating subcommittee headed bv Rep. Edward Hebert (D.-La.), seems sure of approval 
by the full committee. 

Meanwhile, House Legislative Oversight Subcommittee headed by Rep. Orcn Harris 
(D.-Ark.) is scheduling hearings on possible conflict-of-interest legislation applicable 
to Civil Aeronautics Board and other quasi-judicial regulatory agencies. Initial hearings 
will get under way this week. 


CAB Vacancy Chances are strong that a Civil Aeronautics Board staff member will be elevated 

■ to fill the Board membership expected to be vacated by James Dnrfee who has been 

nominated as Associate Judge of the U.S. Court of Claims. Durfcc's Board term expires 
Dec. 31. and White House opinion is that the possibility of attracting someone outside 
the Board to fill so short a term is slight. 

Meanwhile, Durfcc's Claims Court nomination has been reported favorably by 
the Senate Judiciary Committee over the vigorous opposition of Sen. William Proxmire 
(D.-Wis.). Proxmire, however, has shown no signs of relenting in his opposition, plans 
"to spell out mv opposition to him in very considerable detail when his nomination 
comes up” on the Senate floor. 

Although discouraged bv lack of airline support. Sen. A. S. Mike Monroney 
(D.-Okla.), chairman of the Senate Aviation Subcommittee, plans at least one more try 
in his effort to enact legislation authorizing government-guaranteed loans to spur 
development and purchase of modem jet cargo aircraft. Monroney says his first step 
will be an attempt to get the subcommittee to report the bill out. Next step-speeches 
from the Senate floor. 


Wrapup 


Joint Congressional Atomic Energy Committee’s Research and Development Sub- 
committee will begin week-long hearings on Mar. 22 on "frontiers in research." . . . House 
Committee on Science and Astronautics has daily hearings scheduled through the 
remainder of March on the President's proposals to amend the National Space Act. . . . 
Legislation giving the President broader powers in baking possession and assuming 
control of transportation systems in national emergencies was recommended last week 
by Air Force Secretary Dudley Sharp in testimony before a House Subcommittee on 
National Militarv Airlift. 


—Washington Staff 
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Tiros I Will 


Washington— First comprehensive sci- 
entific weather-eye satellite. Tiros I, 
specifically designed to probe secrets of 
cloud cover and earth heat is scheduled 
to be launched this month from Cape 
Canaveral. 

This meteorological platform, with 
photographic and infrared-scanning cap- 
ability, will be orbited to evaluate tne 
validity of existing weather theories and 
prose principles of weather-satellite de- 
sign. A second vehicle— Tiros II— is 
planned for launch in August (AW 


S’ov. 9, | 


26). 


• role, Tiros will influence 
the pattern for advanced approaches to 
precise weather prediction— a scientific 
input which undoubtedly will buttress 
future commercial and military aerial 
and space capability. 

Tiros meteorological satellite system 
is under the cognizance of National 
Aeronautics and Space Administration, 
also the system manager. The satellite 
is being developed for the national 
space agency by Radio Corp. of Amer- 
ica's Astro Electronic Production Divi- 
sion under technical direction of Army 
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Scan Cloud Cover, Earth Temperature 



• Satellite will weigh 270 lb., and will 
include complete facilities for filming, 
taping and communications. 

• Satellite configuration is roughly cy- 
lindrical, with 18 flat sides. Diameter 
is approximately 42 in., height about 
19 in. Four antennas on the bottom 
surface will transmit signals to the 

R ound. A single antenna protruding 
am the center of the satellite top will 
be the receiver. 

• Total of 9,000 solar cells deck the 
satellite sides and top. Cells are 
mounted in a series arrangement in 
groups of five on printed-circuit boards, 
each accommodating SO cells. Mini- 
mum efficiency of the cells, using a self- 
cooling coating, will be about 1 %. 
Average power for instrumentation is 
18 watts, supplied by the solar cell 
power in combination with the bank of 
storage batteries. 

• Rocket vehicle is a Thor-Able tvpe. 
with Air Force's Ballistic Missile Divi- 
sion-developed Thor booster ( 1 50,- 
000 lb. thrust), Aerojet-General liquid- 
propellant AJ10 (7,600 lb. thrust), and 
Allegany Ballistic Laboratory X248-A7 
solid propellant rocket (3,050 lb. 
thrust) for the third stage. Launch 
azimuth will be 44.5 deg., inclination 
will be about 51 deg. 

After booster cutoff there will be a 
coast period followed by second stage ig- 
nition and separation from the booster. 
Coincident with second stage burnout, 
the fairing covering the third stage and 
the satellite will be jettisoned, and the 
vehicle will be spun to 120 rpm. After 
a coast period, the third stage will be 
ignited and after burnout will separate 
from the satellite. After approximately 
10 min., when the satellite will be in its 
first orbital pass, its spin rate will be 
reduced to about 12 rpm. 

This will be necessary because at 120 
rpm. the angular speed will be too high 


for the television cameras to “arrest the 
view.” Slowdown to 1 2 rpm. is achieved 
with a “yo-yo" devicc-a pair of 180- 
deg.-apart, cable-attached masses which 
are extended bv centrifugal force radially 
from the satellite. When proper rota- 
tional speed is reached, the masses are 
released by firing of squibs. 

Approximately every 20 days spin-up 
will be required from a decayed rate of 
about 9 rpm. to the 12 rpm. required. 
This will be done with 18 small (1.4 lb./ 
sec. impulse) solid-propellant rockets 
mounted in diametrically opposed pairs 
on the satellite baseplate. Spin rocket 
ignition will be accomplished by com- 
mand signal from the ground station. 

Television cameras will photograph 
cloud formations over large areas of the 
earth within a very short period, since 
orbital time will only be 100 min. Cloud 
patterns observed will reveal informa- 
tion on wave cyclones, hurricanes and 
specific cloud formations. 

Because the satellite is spin-stabilized 


with spin axis fixed in inertial space, 
areas of earth which can be seen will 
be limited, since the television cameras 
will look at the earth only during a 
small portion of each orbit. But, be- 
cause position of successive orbits will 
change in relation to the earth as a re- 
sult of the latter’s rotation, a relatively 
continuous coverage in a wide swath 
will be obtained from a sufficient num- 
ber of orbits. 

Since the television cameras will be 
oriented to look toward earth during 
daylight hours, operating periods will 
be able to be programed when condi- 
tions are proper. Photographs will be 
transmitted directly to earth during the 
time when the satellite is within com- 
munication range of the receiving sta- 
tion— a period varying roughly from 6 
to 12 min. Time required for readout 
will be 3J min., with the remainder 

When the satellite is 'outside of com- 
munication range, the television data 



AVIATION 


14, 1960 



may be stored on magnetic tape for 
transmission at a later time. 

Two types of position reference data 
will be supplied directly from the satel- 
lite. Its rotational position with respect 
to the sun will be measured nine times 
during each revolution by solar cells 
located every 40 deg. around the satel- 
lite circumference. Also, an infrared 
detector in the satellite will sense the 
crossing of the earth’s horizons moving 
through space. 

Cloud cover information will be re- 
corded on tape at ground stations, then 
flashed on a screen from which it will 
be photographed. 

One set of films from each pass will 
be processed precisely at the Naval 
Photographic Interpretation Center. 

Both television camera system instal- 
lations are similar except for the specific 
optical systems. Each camera will func- 
tion as an independent unit and failure 
of one will not affect the other. Infor- 
mation from both cameras will be trans- 
mitted in sequence to one ground tele- 
vision receiving station. 

Camera Specifications 

Camera frame size is i in. x J in. 
Each camera has 500 lines per frame, 
speed is one-half frame per second, 
shutter speed is 1.5 milliseconds, video 
band width is 62.5 kc. and power con- 
sumption is 9 watts. The wide-angle 
camera has a lens speed of f. 1.5, nar- 
row angle camera is f. 1.8. 

The satellite will be programed for 
a succeeding orbit while it is within 
range of a ground station. Pulses re- 
ceived by the command receiver will 
establish the time interval to start a 
clock in the satellite and also start the 
clock "alarm,” which will trigger the 
picture-taking operation. Maximum in- 
terval which can be programed be- 
tween "start” and “alarm” signals is five 

In operational sequence, the ground 
station will send a command signal to 
the satellite at some specific point in 
orbit to set the clock. A short time 
later the clock-setting phase will be com- 
plete, and in a succeeding position in 
orbit the clock will be started. At still 
another predetermined successive orbital 
position, with the distance traversed de- 
pendent upon the satellite speed, the 
clock will signal the “alarm” and the 

With its infrared sensor system the 
satellite will map the relative tempera- 
tures of the earth below the orbit. This 
will provide new data on the earth’s 
heat balance as well as that of specific 
regions, also will show water vapor dis- 
tribution and its horizontal movement. 

Heat mapping will be recorded on 
tape and therefore will be continuous. 
Readout will be during contact with a 
ground station but only the last 100 
min. (maximum tape-reel time) of 


Tiros Satellite 

NASA’s Tiros meteorological satellite 
will afford 3n SOO-mi. -square view of the 

tion picture within this area. 

It highlights picture-taking potential 

into ifo It fcnt S s f t rtl at- 
veillancc, even before USAF's WS-117L 
Samos photograi I c rcco nsaccv tel- 
litc, the Midas early warning satellite or 
any comparable Soviet payloads have 
been orbited. 

A satellite with photographic or infra- 
red capability passing over national areas 

ternational law, just as the flight of anv 
aircraft over national boundaries now 
does. The situation is, however, bccom- 

and type of observation possible— both 
by instrumentation and spacecraft crew- 

Tiros. with its television cameras for 
cloud cover observation and infrared 
sensors for earth-heat mapping, is only one 

Soviet Sputnik instrumentation capability 
is not completely known, but casilv could 
have included scanners. Lunik III incor- 
porated camera capability, took moon far- 
side pictures in the course of its orbit 
around moon and earth and easily could 
have transmitted pictures of earth as 
well. 

USAF's Explorer VI satellite re- 
turned pictures from a television-type 
camera as it orbited the earth in a long 
elliptical path. Atlas-Able IV lunar 
probe, which failed in flight, also was 
fitted with an identical television scanner. 

These and successive experiments are 
underscoring the need for a continuing 
appraisal of international law as it relates 


scanning before readout will be re- 
turned during each contact with the 
ground. This period coincides approxi- 
mately with the time for one complete 

The data received at the ground sta- 
tion will be recorded on tape and will 
be reduced for analysis by the Army 
Signal Corps. 

Infrared equipment for heat radia- 
tion measurement will encompass two 
types— a simple infrared non-scanning 
sensor which will measure two spectral 
ranges, and a second scanning sensor 
which will afford relatively comprehen- 
sive information by measuring five spec- 
tral ranges. 

Oriented mostly toward the sun, the 
top surface of the satellite will be the 
hottest area. Because of its large area- 
to-mass ratio, the top will tend to 
become too hot during the daylight por- 


tion of its orbit and its radiation char- 
acteristics will be insufficient, requir- 
ing that some of the heat be dissipated 

(Conversely, the bottom surface of the 
satellite will have a tendency to become 
relatively cool, hence heat energy dissi- 
pated by the satellite components will 
be conducted to the baseplate, cooling 
the relatively hot units in the satellite 
and heating’ the bottom surface of the 
satellite, to equalize the temperature of 
the over-all payload. Keyed to this, the 
structural design of the satellite is 
projected to give the maximum possible 
interchange of radiant energy in the in- 
terior. Single-thickness, segmented 
side-skin is electrically insulated from 
the top surface. Baseplate is a single- 
thickness stiffened skin for minimum 
thermal resistance to satellite interior. 
Ground Stations 

Entire operational phase for Tiros I 
will be directed from NASA’s Space 
Operation Control Center. Primary 
centers with command control and data 
readout functions in the ground station 
chain will be Army Signal Corps’ Ft. 
Monmouth, N. J., site and Lockheed 
Missile and Space Division’s Kacna Pt„ 
Hawaii, station. The satellite will be 
in contact with these stations once dur- 
ing each orbit, except for three or four 
orbits each day. Backup stations will 
include NASA’s Cape Canaveral, Fla., 
facility and the RCA site at Hights- 
town, N. J. 

Millstone Hill radar station in Mas- 
sachusetts will pinpoint the position in 
the trajectory where the satellite enters 

Monitoring the stations at Kaena Pt. 
and Ft. Monmouth, meteorologists 
from the U. S. Weather Bureau, Air 
Weather Service, Navy Research 
Weather Facility. Air Force Cambridge 
Research Center, Army Signal Corps 
and Allied Research Associates will per- 
form real time data analysis for trans- 
mission to a central station. 

Data for computation of the satel- 
lite’s spin axis attitude will be noted 
by attitude data recorders at specific 
Minitrack stations— probably selected 
from those at Lima (Peru), Quito 
(Equador). Santiago, (Chile), Ascension 
Island (South Atlantic) and Goldstonc 
facility (Calif.). 

Stations in the Minitrack network 
will track the satellite, send position 
and attitude data to NASA’s computa- 
tion center, where future orbits will be 
calculated and preparations made to 
program the satellite for succeeding ac- 
quisition and tracking. This program- 
ing also will determine which areas will 
be selected for photographing with the 
television cameras. 

A communication network will tie 
the control center with all tracking sta- 
tions and support sites. 
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USAF Drops Mach 2 VTOL for STOL 


Washington— Air Force plan to de- 
velop a Mach 2 VTOL fighter (AW 
Feb. 1 . p. 38) is being scrapped and re- 
placed with a requirement for a 3,000-ft, 
takeoff STOL aircraft at the insistence 
of Tactical Air Command. 

Operational VTOL aircraft for the 
Air Force have been pushed back into 
the early 1970 period and have re-en- 
tered the study phase because TAC 
does not believe that the Air Staff and 
Air Research and Development Com- 
mand plan to develop them for use in 
the mid-1960s is realistic. 

As usual, the differences of opinion 
about the feasibility of VTOL aircraft 
revolved around the performance of 
available engines. 

In this case, however, there appar- 
ently is as much argument for the Mach 
2 VTOL aircraft as there is for the 
TAC STOL fighter. 

The new TAC requirement calls for 
a range of several hundred miles while 
operating around Mach 1 below 1,000 
ft. altitude. The high fuel consump- 


tion of current jet engines at sea level 
makes this performance more difficult, 
in the opinion of many engineers, than 
vertical takeoff and landing for a Mach 
2 aircraft that stays at altitude during 
most of its mission. 

Tactical Air Command also has 
strong doubts about getting the support 
systems developed within five vears that 
are necessary to operate a V'TOL air- 
craft with proper dispersal. 

Major Questions 

This program reversal after several 
years of Pentagon planning for an oper- 
ational VTOL tactical aircraft around 
1965 reflects three of the major ques- 
tions facing the Air Force today. These 

• Should the authority for development 
of new weapons be placed with opera- 
tional commands or with service re- 
search and development organizations? 

• How is the present technical confu- 
sion over the feasibility of VTOL air- 
craft to be resolved? The performance 


of these vehicles can be so contradictory 
on paper that it is possible to defend 
almost anv opinion. 

• Is TAC becoming too heavily ori- 
ented toward the delivery of large yield 
weapons at the neglect of its close sup- 
port mission of troops in both limited 
and all-out war? Many Air Force and 
Army officers believe the Army may 
hare a case for operating its own close 
support aircraft if all of TAC’s future 
equipment is obviously intended for 
strategic missions and can operate only 
from large prepared airfields. 

The Mach 2 VTOL fighter develop- 
ment effort received the support of the 
offices of the Air Force Deputy Chief 
of Staff for Operations (DCS/O), the 
Deputy Chief of Staff for Development 
(DCS/D) and the Air Research and 
Development Command until the end 
of January. This was an accelerated 
program to trv to take advantage of 
an offer of Department of Defense 
Fiscal 1960 funds earmarked solely for 
development work leading to an opera- 


AVIATION WEEK, March 14, 





tional VTOL aircraft. Industry design 
proposals had been requested, and it 
was hoped that a development plan 
could be completed, contractors selected 
and work begun by July 1. 

The Air Force groups pushing the 
program were operating under a new set 
of procedures for generating require- 
ments that had been placed into effect 
last summer. Under this system, the 
Deputy Chief of Staff for development 
has the responsibility of establishing 
System Development Requirements 
(SDRs) to meet either "a long term op- 
erational capability or to exploit mili- 
tarily a new technological advance- 
ment." If the feasibility of a system is 
proven by work authorized under the 
SDR, it is the responsibility of the 
Deputy Chief of Staff for Operations to 
bring it into the Air Force's short-term 
planning picture by creating a Specific 
Operational Requirement (SOR). Short- 
term planning involves systems "which 
can be met within present technical 
capabilities and placed in early produc- 
tion.” A number of other documents 
arc used by the office of the Deputy 
Chief of Staff for operations in pre- 
paring an SOR. One of these is a 
qualitative Operational Requirement 
(QOR) which is submitted by field 
commands to express their views on 
new and improved equipment. 

Former System 

Only one type of document, the Gen- 
eral Operations Requirement (GOR). 
was used in the old Air Force require- 
ments system to cover both short- and 
long-range needs and there had to be a 
formal GOR before any development 
work could be initiated. 

The new requirements generating 
system was established somewhat along 
the lines suggested by Air Force’s Sci- 
entific Advisory Board to place the 
authority over weapons development 
with the development commands. Rea- 
soning here was that technical change 
has become so rapid that only properly 
trained people who work with research 
and development problems on a day-to- 
day basis could keep abreast of the 
weapon system implications of modem 
science. 

In practice, however, it has been dif- 
ficult to break away completely from 
the old requirements system in which 
the operational commands were ex- 
pected to have more influence on the 
selection of weapon systems. In the 
recent tactical aircraft policy change, 
development implementation of SDR- 
12 covering the Mach 2 VTOL fighter 
was stopped and SDR-17 for the 5,000 
ft. takeoff STOL aircraft was drafted 
within a matter of a few days after TAC 
headquarters made its position force- 
ably clear. Development plan for 
SDR-17 is due back from ARDC dur- 
ing April, and a design competition to 


select a contractor will be held shortly 
afterward, according to present plans. 

The Defense Department funds of- 
fered the Air Force for the operational 
Mach 2 VTOL will be available for the 
STOL airplane and, in view of the suc- 
cessful talks between TAC and Defense 
Department officials, the funds may be 
increased. Tactical Air Command orig- 
inally pushed for a Specific Operational 
Requirement for the STOL aircraft 
which called for early production, but 
it was suggested by the Defense Depart- 
ment and other groups that the original 
financing could be handled more ex- 
peditiously under an SDR. TAC head- 
quarters hopes to have the STOL 
aircraft in squadrons around 1965, with 
a VTOL fighter following about 1970. 

It has been possible with current 
engines, structural practice and aero- 
dynamic knowledge to prove experi- 
mentally that several types of vertical 
takeoff and landing aircraft are feasible. 
Considerable flight time has been gath- 
ered on some of these aircraft, and they 
have shown good transition qualities 
from vertical to horizontal flight and 
vice versa. This flight experience also 
has shown that even the most success- 
ful of the VTOL research aircraft are 
underpowered and that, in their present 
state of development, there is ample 
room for doubt as to their feasibility. 

Most U. S. military and airframe 
company engineers apparently believe 
the best way to remove this doubt is to 
go through another round of turbine 
engine research and development. The 
major objective of this program would 
be to raise the engine thrust-to-weight 
ratio from the present high figure of 
about 8 to 1 to the neighborhood of 
1 2 to 1 . Such an ambitious engine pro- 
gram would be extremely expensive, 
and it is doubtful whether the VTOL 
program could command the required 
funding support at this time in the face 
of missile priorities, etc., although it is 
the kev to eliminating large, vulnerable 
airfields for manned aircraft. 



Means of overcoming this obvious 
budgetary' hurdle is being given much 
thought by all three military services 
and by the aircraft industry. Two broad 
methods apparently are being given the 
most consideration: 

• Pursuit of joint aircraft development 
programs by the services on a larger 
scale. This procedure is favored by both 
the technical and fiscal authorities in 
the Department of Defense. One of the 
most likely ventures of this type is a 
joint Army-Navy development of a 
VTOL assault transport. The specifica- 
tions of the two services for this aircraft 
are relatively close, and turboprop en- 
gines, which probably would be used, 
are the best of anv available tvpe for 
VTOL application. 

There has been some speculation 
that TAC also may ask to purchase a 
Navv-developed aircraft such as the 
McDonnell F4H or the North Amer- 
ican A5J to tide it over during the mid- 
dle 1960s if its present plans for an 
STOL fighter do not materialize. 
Purchase of a developed aircraft would 
make its equipment dollar go farther 
and increase the probability of the com- 
mand getting as many operational air- 
craft as it asked for. 

• Renewing the effort to design a VTOL 
or true STOL attack aircraft, which 
would not be marginal, using available 
engines. It is felt by some aircraft com- 
panies that ingenuity and departure 
from conventional design could pay 
large dividends in this area. Some engi- 
neers feel it may be possible to meet 
TAC’s STOL fighter specifications, 
although they are generally considered 
to be extremely stringent. If this can- 
not be done, they believe there is a 
possibility’ of achieving a design that 
would be good enough to persuade TAC 
to alter its requirements to some degree. 
Major Design Problem 

Over-all performance that TAC 
wants in a STOL fighter leads to one 
major design problem that has been 
discussed in general terms in engineer- 
ing reports by the National Aeronautics 
and Space Administration and several 
aircraft companies. 

The problem is wing sizing. Short 
takeoff requires a large, efficient, highly- 
cambered wing. This wing contradicts 
the requirement for flying at low alti- 
tudes over long distances and at high 
speeds. NASA reports indicate that the 
most efficient vehicle for flying at tran- 
sonic speeds or higher at sea level will 
have no wings at all. If a low-level wing- 
less aircraft is ever used for high altitude 

given engine anil fuel load, it woufd be 
heavily penalized for its lack of wings. 
Long-range ferrv performance with a 
minimum of in-flight refuelings is a rigid 
requirement for TAC aircraft which 
must be able to deploy quickly to any 
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point on the globe. It is almost impos- 
sible to provide acceptable performance 
in any of these flight regimes-high 
speed at sea level, takeoff or ferry flight 
—if the wing design is compromised to 
accommodate any of the others. The un- 
usual designs considered today as possi- 
bly offering a means of satisfying the 
TAC STOL requirement include the 
following: 

• Variable sweep wings. These offer 
greatly improved aerodynamic perform- 
ance over a wing with a fixed degree of 
sweep. Takeoff performance can be 
good with these wings, while the drag 
coefficient at high speed can be low- 
ered significantly if sweep angles of bet- 
ter than 45 deg. arc possible. The Bell 
X-5 variable sweep research aircraft has 
been tested for years by NASA and its 
predecessor, the National Advisory 
Committee for Aeronautics. Highly 
placed NASA engineers believed this 
design was good when the X-5 first flew, 
and they still think it could be used 
to build a superior STOL aircraft. 
Weight of the sweep change mechanism 
is critical with this design, which also 
has some stability and control problems. 

• Variable wing area. This idea has not 
been tried experimentally in the U. S. 
since the 1950s. Theoretically, it is an 
ideal solution to TAC’s STOL re- 
quirement. Doubts as to the feasibility 
of this design primarily involve the 
elaborate mechanical system required. 
One straight wing configuration with a 
wide flat-bottomed fuselage which 
would tend to simplify the mechanical 
system is shown on page 29. Tire outer 


portions of this wing would use a very 
thin high speed airfoil section. The in- 
board portion, which retracts into the 
fuselage, could have a thick, highly 
cambered airfoil suited primarily for 
landing. A large flap could be used on 
the inboard section which probably 
would be set at a much higher angle of 
incidence than the outboard panels. 
Aerodynamic stability troubles as well 
as mechanical problems apparently 
could be kept to a minimum with the 
straight wing design. If anyone should 
design an aircraft that was not com- 
pletely symmetrical, the amount of re- 
tractable wing area could be doubled by 
placing one wing slightly above the 
other so that one passed over the other 
as the two were drawn into the fuselage. 
• Droppable wing panels. A number 
of companies in the past have consid- 
ered using large outer wing panels that 
could be dropped off the aircraft after 
it reached a certain flight speed. The 
wing area left would be sized for a high 
speed, low level mission and for landing 
at a low gross weight. Apparently TAC 
is not interested in such schemes be- 
cause of the maintenance and supply 
problem with the wing panels regard- 
less of how ruggedly they arc built. 
Tactical Air Command also has re- 
jected rocket and jet-assisted takeoffs as 
a means of achieving STOL or VTOL 
takeoff with a very small wing. Supply 
problems dictated this TAC position. 

Apparently, there is a large group of 
military officers in all three sendees 
who believe that two distinct types of 
tactical aircraft will be needed on an 


atomic battlefield sev eral hundred miles 
deep. One of them is represented by 
the current TAC STOL requirement, 
which can be based outside of the battle 
area and yet cover most targets there, 
as well as many of those in the enemy’s 
rear, with large nuclear weapons. Tire 
other type of aircraft required would be 
slower and based in the battle area or 
close behind so that it could rise quickly 
and attack small point targets with light 
nuclear or high explosive weapons. It 
would be mandatory that this relatively 
light aircraft have VTOL or true STOL 
capability from unprepared fields. 
Army Argument 

Officers who feel that this light tac- 
tical aircraft is needed also believe the 
Army could win the right to operate 
them in the near future if the Air Force 
neglects the requirement. The argu- 
ment is that the Army docs not want to 
rely completely on missiles and artillery 
for close support firepower while com- 
pletely ignoring the capabilities of 
manned aircraft any more than the Air 
Force wants to do away with manned 
aircraft and switch completely to mis- 
siles for its strategic bombardment. 

The most ardent backers of an early 
Army move to get into the close support 
tactical aircraft business point to the 
Grumman AO-1 Mohawk as a good 
first aircraft for this job. The Mohawk 
has approximately the same power-to- 
weight ratio as the F8F Bearcat, and 
it has been designed to carry a heavy 
load of reconnaissance gear for which 
weapons could be substituted. 
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New Agency May End STL Controversy 


Washington— Solution is imminent 
in the long-smoldering controversy on 
the contractual relationship of the Air 
Force Ballistic Missile Division and 
Space Technology Laboratories. 

Government officials and industry 
contractors are expecting a sweeping 
decision from Air Force Secretary Dud- 
ley C. Sharp establishing new, firm 
guidelines for Ballistic Missile Division 
contractor relationships, in effect, a 
broad operational reorganization which, 
incidentally, will set the pattern for 
STL's participation in present and fu- 
ture programs. 

Sharp's decision undoubtedly will be 
based upon a report of the Millikan 
Committee, which has analyzed in a 
four-month study the management as- 
pects of the Air Force's ballistic missile 
and space programs, with particular em- 
phasis upon USAF's in-house capability 
—the degree of capability now possessed 
and what it should be for future weapon 

The committee's report has been on 
the Air Force Secretary’s desk since the 
end of February. 

Two Key Changes 

Two key changes which Sharp’s de- 
cision likely will effect in the reorienta- 
tion of Air Force and STL participa- 
tion in the ballistic missile program are: 

• Nonprofit corporation will be estab- 
lished by the Air Force to take over 
some specific functions now performed 
for BMD by STL (AW Mar. 7. p. 327). 
The new nonprofit corporation prob- 
ably will be constituted to conform to 
the structural concept of Air Force non- 
profit corporations such as MITRE 
(communication and control integra- 
tion for the air defense system) and 
RANG (long range studies). 

• STL will continue in its existing cor- 
porate status, operating for profit as a 
wholly-owned subsidiary of Thompson 
Ramo Wooldridge, competing with 
other industry members for ballistic 
missile engineering contracts. This 
competitive status probably would be 
applicable to future Air Force weapon 
systems, with the probable specific ex- 
emption of Atlas, Titan and Minute- 
man ICBMs, simply because it would 
be impractical to cancel and put out 
for re-bid the systems engineering and 
technical direction of these programs 
in their present state of development, 
The new Air Force-owned nonprofit 
corporation would not have systems en- 
gineering and technical direction in- 
house capability-at least not in the in- 
itial phase of its corporate existence. 

Question of retention by STL of 
other engineering functions it now per- 
forms through BMD— systems engineer- 


ing and technical direction for a com- 
munication satellite project and for 
booster phase of Project Mercury— may 
not yet be settled. 

Millikan Study 

This new status for the Air Force 
ballistic missile and space programs had 
its beginning last fall when the Milli- 
kan Committee began its analysis by 
discussions with key personnel from vari- 
ous groups— Air Research and Develop- 
ment Command, Air Materiel Com- 
mand. Space Technology Laboratories. 
Thompson Ramo Wooldridge and ma- 
jor industry companies— for viewpoints 
as to how the Air Force should con- 
duct its programs in the future, whether 
the ballistic missile program had im- 
proved or deteriorated and an airing 
of particular grievances regarding the 
ballistic missile and space program. 
Questions were extensive and penetrat- 

n the course of the committee's in- 
vestigations. it probably became ap- 
parent that some of the problems ini- 
tially posed as militating against the 
continued BMD-STL relationship were 
really not key factors. One of these 
was the ownership of STL by Thomp- 
son Ramo Wooldridge, which had led 



to pressure from the Air Force and in- 
dustry for divestiture of STL by the par- 
ent company. Apparently, it appeared 
to the Millikan Committee that the 
same situation would exist if STL had 
been purchased from Thompson Ramo 
Wooldridge by another industry mem- 
ber. The House Government Opera- 
tions Committee had felt that, in the 
USAF-STL-Thompson Ramo Wool- 
dridge relationship, government and 
private business values had become in- 
termingled to the detriment of both 
(AW Sept. 14. 1959. p. 146). 

Question of STL becoming a non- 
profit organization to continue the dis- 
charge of both its staff and line func- 
tions for the Ballistic Missile Division 
probably never was seriously entertained 
by the majority of key personnel at STL. 

Interest of the committee apparently 
shifted to feasibility of developing an 
in-house capability for the Air Force’s 
ballistic missile and space programs. 
This line of investigation may have 
been stimulated by an admission bv 
Lt. Gen. Bernard Schriever, then ARDC 
commander, that the in-house capabil- 
ity, after five years of missile manage- 
ment effort, resided with STL. not with 
the Air Force. 

STL Services 

The situation was analyzed to see 
which of the functions Space Technol- 
ogy Laboratories was presently per- 
forming for the Air Force should be 
a USAF in-house capability. For an 
adequate decision on this capability', 
the committee examined the func- 
tions performed by STL for the Ballis- 
tic Missile Division. 

Staff functions performed by STL 

• Administrative services. 

• Fundamental laboratory research. 

• Advanced planning. 

Line functions performed by STL 
for BMD include: 

• Systems engineering and technical 
direction. 

• Experimental space flight programs 
such as Air Force's Able projects. 

Systems engineering and technical 
direction probably came in for the 
closest scrutiny. Initially, this func- 
tion probably was considered unique, 
primarily because it encompassed all 
of the missiles in Air Force’s ballistic 
missile program— Atlas, Titan and Min- 
uteman ICBMs and the Thor IRBM. 
which has now been phased out of 
BMD's development program. 

Actually, since the systems manage- 
ment concept was implemented by the 
Air Force, the systems engineering and 
technical direction type of operation 
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has been performed by industry. Much 
the same type management is performed 
by industry members such as North 
American Aviation with the B-70 and 
Convair with the B-58. 

Award to Space Technology Labora- 
tories of this systems engineering and 
technical direction responsibility with- 
out competition also probably was not 
considered unique in Air Force history. 
Uniqueness mav have resided in the 
prohibition against manufacturing bv 
STL. 

Basic view began to develop that the 
staff functions— administrative services, 
fundamental laboratory research and 
advanced planning-should be con- 
tracted by the Air Force to a nonprofit 
organization, and that the line func- 
tions— systems engineering and techni- 
cal direction and conduct of experi- 
mental flight programs— should be 
contracted to industry. (Some funda- 
mental laboratory research also may be 
a line function.) This general approach 
apparently coincides with Air Force's 
and Space Technology Laboratories' 
views at this time. 

It s unlikely that the committee has 
recommended, or that the Air Force 
will agree, to sever STL’s systems engi- 
neering and technical direction services 
in relation to existing ballistic missile 
programs, because of the dclav involved 
in such action, coupled with the ex- 
pense of contract termination and as- 
sembling a comparable capability in 
another contractor. 

On new ballistic missile projects, the 
Air Force will have to decide whether 
to establish competitions for systems 
engineering and technical direction on 
the basis of selecting a single prime 
contractor or select a contractor with 
the prohibition against manufacturing. 
In either case. STL could compete in 
the same manner as any other company. 
If manufacturing were permitted, how- 
ewer, STL probably would not want to 
compete with other industry members 
in immediate future system's since for 
a considerable period its approach prob- 
ably would remain oriented toward re- 
search. development and engineering 
activities with no manufacturing. 

It is considered a certaintv that, if 
and when the Air Force cancels its con- 
tract with STL for staff functions and 
re-establishes this contract with the new 
nonprofit corporation, STL will permit 
USAF to recruit staff-function person- 
nel from its technical staff to ronn a 

This staff-function group at Space 
Technology Laboratories is the smaller 
part of its technical staff— probablv not 
more than 20% of the 1,500 total'tech- 
nical staff members, ft’s unhkclv that 
STL could support this group of staff- 
function personnel if the staff function 
were separated from STL activity. 

One aspect of the program manage- 


ment reorientation which poses a ma- 
jor question mark is whether personnel 
now holding key positions in STL’s 
staff-function activity would be willing 
to transfer to the new nonprofit cor- 
poration. It is likely that many of the 
STL staff in this function, such as in 
the Advanced Planning Group, may 
desire to become affiliated with the non- 
profit organization. 

Salary ranges should be no limitation 
since civil service ceilings would not 
apply. 

Question of facilities for the new 

nonprofit corporation and the staff on 
the Ballistic Missile Division and its 
associated Ballistic Missile Center of 
the Air Materiel Command will be a 
critical consideration. The BMD/BMC 


United Aircraft Corp. and Boeing 
Airplane Co. reported last week that 
net earnings for 1959 slipped substan- 
tially below 1958 levels. 

United's net income declined from 
S42.294.728 in 1958 to $28.63S,353, 
while sales dropped approximatelv 10% 
-from SI. 200.427.387 to S'1,080,- 
980.782. 

Boeing reported its 1959 net earn- 
ings at SI 2,435.754 as compared with 
S29.360.013 for the previous year. Sales 
also slipped slightlv— from SI, 711.- 
929,576 in 195S to Sl.612.152,754. 
Net earnings after taxes were 0.77 cents 
per dollar of sales as compared with 
1.72 cents in 1958. 

United's 1959 net. after dividends 
on preference stock, was equivalent to 
S4.25 a share on the 6,396.457 shares 
of common stock outstanding at the 
end of the year. Net for 1958 was 
equivalent to S6.40 a share based upon 
6.372.970 shares. 

Unfilled orders held by United at 
the end of the year totaled about SI 
billion, while fixed assets were valued 
at S288.1 66.299. Comparable 1958 
figures were SI. 4 billion and S271 .- 
364,985 respectively. 

Boeing's unfilled orders at the year’s 
end totaled approximately S2 billion. 

In United's annual report. Board 
Chairman H. M. Ilorner and President 
William P. Gwinn attributed the sharp 
decline in net earnings primarily to com- 
pany-financed research and development 
programs. Over-all, the report said, en- 
gineering expenditures on projects with- 
out government or other customer sup- 
port arc expected to increase from the 
S28 million level in 1959 to over S40 
million this year. 

Shipments for 1960, Horner and 
Gwinn said, "arc not expected to be 
materially lower than in 1959" and 


activity probably will want to remain 
in its present location in Inglewood, 
Calif., with the new corporation located 

All buildings but two in the BMD/ 
BMC complex of 1 3 buildings are now 
owned by Space Technology Laborato- 
ries. with the Air Force occupying its 
portion under the administrative serv- 
ices arrangement which Space Tech- 
nology Laboratories now renders. Air 

these STL facilities as a result of the 
management reorientation, as well as 
some of the nine buildings STL now 
occupies in El Segundo, Calif., for its 
research and development division. Air 
Force purchase of these facilities would 
require congressional action. 


should exceed the SI billion level for 
the fourth consecutive year. The re- 
port added that “it is hoped that the 
reduction in earnings in 1960 can be 
limited to the effect, after taxes, of the 
increased (company-financed) develop- 
ment expenditures." 

Boeing President William M. Allen 
said the decrease in his company’s net 
earnings during 1959 resulted primarily 
"from the decline in sales volume on 
military contracts due to transition of 
the B-52G and Bomarc production pro- 
grams from a cost reimbursement to a 
fixed price contract basis and continued 
heavy charges applicable to the com- 
mercial jet transport program." 

Allen predicted that 1960 sales will 
continue at a relatively high level but 
somewhat lower than tliat for 1959. 
Earnings, he slid, arc expected to im- 
prove during the year, "the degree of 
improvement being dependent on fur- 
ther developments on the commercial 
program." 

In the military field. Allen said "sub- 
stantial deliveries" under the B-52 
bomber and KC-135 jet tanker pro- 
grams arc scheduled for 1960. "al- 
though at reduced rates." He added 
that "deliveries of missiles and bases 
under the Bomarc program are sched- 
uled for continued build-up through- 
out the year, and activity on both the 
Minutcman (solid propellant ballistic 
missile) and Dyna-Soar (boost glide) 
programs should accelerate substantially. 

The United annual report said tlic 
greater part of the increased company- 
financed engineering expenditures in 
1959 cover development of new turbine 
engines and helicopters "for the field 
of manned aircraft . . . (which) still has 
great potential and will account for the 
bulk of the corporation's sales for the 


Sharp Decline in Net Earnings 
Reported by United and Boeing 
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Lanphier Warns of Weakening Defenses 


Washington— Thomas G. Lanphier, 
Jr., in his first public appearance since 
resigning as vice president of the Con- 
vair Division of General Dynamics 
Corp. to crusade for a stronger defense 
(AW Feb. 29. p. 27), warned Congress 
last week the U. S. is already in the proc- 
ess of losing World War III. 

"We are engaged," Lanphier told the 
House Committee on Science and 
Astronautics, "in the only military 
phase of World War III we have a 
chance to win; the deterrent phase. 
And we are losing it. Losing it to the 
extent that I believe we could now 
logically assume ourselves to be in 
jeopardy of physical destruction and 
likely to remain’ so for the next three 
vears.” Reasons the U. S. is losing World 
War III cited by Lanphier include: 

• “Lack of a sufficient and timely inter- 
continental ballistic missile program. 

• "Lack of a defense against a sub- 
marine attack. 

• “Lack of a weapons program and 
policy to deter limited aggression. 

• “Lack of a sufficient and timely space 
program. 

• “And above all, lack of recognition 
that we are, and have been for a long 
time, actually engaged in World War 
III.” 

Lanphier, who said he relinquished 
his position with Convair after nine 
years of service so that he could con- 
duct his campaign for increased military 
and space effort "without bias." also 
questioned whether President Eisen- 
hower is receiving complete advice on 
defense matters or that he is as knowl- 
edgeable as he claims. 

Here is his response to questions 
asked bv Rep. Erwin Mitchell (D.- 
Ga.): 

• Rep. Mitchell: "Do you think Presi- 
dent Eisenhower knows as much about 
defense as he says he does?” 

• Lanphier: "No sir, I do not.” 

• Rep. Mitchell: "Do you think he is 
ill advised in the field of national de- 
fense?” 

• Lanphier: "I think sometimes he is 
not completely advised. For instance, 
he and some of his advisers said several 
times that it isn’t necessary that we 
match the Soviet in rocket thrust in 
the military area, that as long as wc 
have enough to reach the target it is 
sufficient. , . . He does acknowledge it 
(extra thrust) is significant in space, but 
here, or course, we are not in a race, 
according to him, and, therefore, there 
is not the extraordinary urgency to get 
this thrust any sooner. . . ." 

Lanphier also told the space com- 
mittee headed by Rep. Overton Brooks 
(D.-La.) that President Eisenhower is 
taking a “dangerous gamble with the 


nation’s defenses” as a result of his 
policies. 

lie recalled that three years ago Gen. 
Curtis LeMav, now Air Force vice chief 
of staff, told Congress to the effect that 
unless the U.S. defense program was 
altered from what was then planned, 
the winter of 1959-1960 could find the 
U. S. inferior to the Soviet Union in 
military power. 

"In the intervening three years,” 
Lanphier said, “the only changes in our 
defense effort have been to diminish 
it from what it was then planned to be. 
'lire Soviets, meanwhile, have led man- 
kind into space with their Sputniks. 

"Last spring, along with the rest of 
the world, I heard President Eisenhower 
admit by implication that we could not 
meet the Berlin crisis, if force were re- 
quired. with any alternative but national 

"This winter, in the defense budget 
he has proposed to the Congress. I note 
with disappointment that the President 
has proposed no significant step toward 
arming us with a limited war deterrent 
for use in the continuing crisis over 
Berlin and other, as yet unforeseen, but 
certainly potentially limited war situa- 

"I note he has again asked for in- 
sufficient ballistic missile and manned 


aircraft to close the growing gap rela- 
tive to Soviet Russia in the area of mas- 
sive weapon systems,” Lanphier said. 
“And he has once again read the United 
States out of the space race while fail- 
ing to take the simple steps currently 
possible to better organize the space 
programs the United States does have 

With regards to the space program. 
Lanphier said the 10-year plan that has 
been outlined by the National Aero- 
nautics and Space Administration to the 
House Space Committee “is well con- 
sidered and makes good sense if not 
chipped away” by lack of funds. He 
added, however, that integration and 
coordination of military' and civilian 
space programs under the present or- 
ganizational structure docs not look en- 
couraging. 

To improve the nation’s defenses and 
build a deterrent force that would lease 
no doubt in the minds of a potential 
enemy as to its strength would require 
an additional S4 to S5 billion a year. 
Lanphier said, offering these suggestions: 

• Change in national attitude begin- 
ning with the President, is needed. 

• Budget should be orientated toward 
both the immediate threat and the 

• Significant number of Strategic Ait 


English Electric Makes East German Deal 

Leipzig— Order for three sets of constant-frequency alternating-current generating 
systems for the proposed Type 155 twin-jet transport has been negotiated between 
English Electric Co., Ltd., and representatives of East German Democratic Repub- 
lic's aircraft industry . 

Value of the order is about §140,000. Possible purchase of additional seven sets 
is covered by a letter of intent and a company representative said the order may 
eventually total 60 units and be worth about S2 million. 

Execution of the order now depends on approval by the U. S. Executive Depart- 
ment because one component of the system— the Sundstrand constant speed drive— 
is currently on the American embargo list. British Board of Trade gave its approval 
Ecb. 29 for export system components on its embargo list. 

A spokesman for Volkseigcnc Bctrieb (VEB) Flugzcngwerke Dresden said the 
Type 155 is only a paper study and lie declined comment on the layout. However, 
most sources agree the airplane is being designed as 30-passenger twin-jet aircraft 
powered by a pair of East German Pirna 014 turbojets. The plane probably is in 
the category of the Ilyushin 11-14 replacement which is the logical next step for 
German Democratic Republic’s growing aircraft industry. 

An English Electric technical team has been in East Germany for the past nine 
months, meeting and negotiating with representatives of VEB Flugzeugwerke Dres- 
den. Application for export license was made in early January. Right after the British 
Board of Trade granted approv-.il to export British components, which are similar 
to but far from identical to those used in the Vulcan and Victor bombers, the com- 
pany made application to the U. S. But by last week, U. S. approval had not been 

Although trade between East Germany and Western bloc countries is increasing, 
this order probably is a one-time deal and is not believed to mark the beginning 
of an increasing flow of aeronautical material into East Germans'. That country’s 
aircraft industry, although small, is growing and is technically capable. Both native 
ability and pride will keep the industry as self-contained as possible and will hold 
purchases from the West, or technical help from the outside, to a minimum. 
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Command planes should be placed on 
a continuous airborne alert as soon as 
possible. 

• More Boeing B-52 and Convair B-5S 
jet bombers should be ordered to re- 
place those worn out by the air alert. 

• Production of the Atlas and Titan 
liquid propellant ICBMs and the solid 
propellant Minutcman and Polaris bal- 
listic missiles should be accelerated. 

• More airlift for the Army and Marines 
to meet any limited war situations. 

• Midas and Samos reconnaissance 
satellite programs should be accelerated 
immediately. 

• Realistic civil defense program should 
be initiated. 

• Men of science and industry should 
be given better access to intelligence 
information gathered on similar tech- 
nological fields from behind the Iron 
Curtain as well as in the West. 

Lanphier said that, because the Ad- 
ministration made the "wrong decision" 
in not accelerating the U. S. ICBM pro- 
gram to provide sufficient numbers to 


adequately meet the Soviet threat, he 
is seriously concerned over the gap that 
will exist over the next three years until 
the mobile Minutcman ballistic missile 
system comes into being. To prevent 
tiic retaliatory force from being wiped 
out in a surprise attack, Lanphier said 
the U.S. should turn to a continuous 
air alert for the Strategic Air Command. 

“There are those, including nivsclf." 
he said, “who believe Gen. Thomas 
Power (SAC commander) is conserva- 
tive when he estimates it would take is 
many as three ICBMs to destroy a 
SAC base and all the retaliatory bomb- 
ers on it. Ihcrc are others who argue 
it would take more. But it is difficult 
to understand how anyone can argue 

" ’Wc must anticipate that the 
Soviets may have accumulated a suffi- 
cient number of operational ICBMs and 
intermediate range ballistic missiles for 
an all-out attack before we have in op- 
eration warning systems which could 
provide reliable and adequate warning 


of such an attack. Wc have such sys- 
tems now under development designed 
to give some 1 5 min. warning which 
would suffice to get most or all of SAC’s 
ground-alert forces airborne. But until 
our ballistic missile warning system be- 
comes fully operational. SAC’s capabil- 
ity to survive a missile attack with little 
or no warning will be the crux of the 
free world’s deterrent posture.’ ” 

“Yet." Lanphier said, “this winter's 
budget for our defense does not ask for 
enough money to keep a significant 
number of SAC bombers and bombs off 
the ground and out of the pouncing 
reach of Soviet ICBMs. An ICBM 
force which could well be by this time 
more than the 150 Soviet ICBMs Gen. 
Power opines would be required to wipe 
out our retaliatory forces." 

Lanphier told the Committee that, if 
the U.S.. at the time of Sputnik I in 
the fall of 1957. had decided to move 
ahead faster, it could now have 450 op- 
erational ICBMs instead of the few 
currently available. 


Space Technology 

NASA Patent Revision Endorsed in House 


By Ford Eastman 

Washington— Modification of the 
National Aeronautics and Space Ad- 
ministration’s patent regulations to 
make it easier for industry to retain 
title to inventions made while working 
on government contracts was urged last 
week by the House Subcommittee on 
Patents and Scientific Inventions. 

In a report to the full Committee on 
Science and Astronautics. Rep. Erwin 
Mitchell (D.-Ga.), subcommittee chair- 
man. said the patent provisions of the 
195, S Space Act should be amended 
along the lines suggested earlier bv 
NASA (AW Dec. 1 4. p. 57) and should 
be acted upon immediately. Mitchell 
said the current provisions “tend to 
complicate and retard the conduct of 
the American space program." 

At the same time, top NASA officials 
appeared before the full committee 
headed by Rep. Overton Brooks (D.-La.) 
to support other changes in the Space 
Act recommended by President Eisen- 
hower in a message to Congress in early 
January (AW Jan. 18, p. 55). Recom- 
mended changes arc: 

• Abolition of the National Aeronau- 
tics and Space Council, which was 
created to act as an advisory group to 
the President on all space matters. It 
is composed of the President as chair- 
man, the Secretary of State, Secretary 
of Defense, NASA administrator. 
Atomic Energy Commission chair- 
man, one additional member from 
within the federal government and three 


persons from outside the government. 

• Repeal of the specific statutory enu- 
meration of the President's duties, such 
as developing a comprehensive space 
program and the fixing responsibilities 
of aeronautical and space activities, and 
transfer of these responsibilities to 
NASA subject to the authority and 
direction of the President. 

• Abolition of the Civilian-Military 
Liaison Committee which was created 
as a channel of communication between 
NASA and the military services and to 
resolve problems that might arise over 
jurisdiction of certain aspects of the 
space program. 

• Add a provision that would give the 


President authority' to assign responsi- 
bility for development of new launch 
vehicles, regardless of which agency has 
the prime requirement for their use in 

The patent subcommittee recom- 
mendations followed extensive hearings 
last fall and early this year in which 
almost blanket dissatisfaction with the 
NASA provisions was expressed by gov- 
ernment witnesses as well as by those 
representing private industry. 

Most of the objections were directed 
toward the requirement that the gov- 
ernment take title to all inventions or 
discoveries made in connection with 
space work unless government rights 


Atlas, Titan, Polaris Tests 

Cape Canaveral. Fla.— Air Force-Convair Atlas intercontinental ballistic missile 
last week made its initial flight carrying the Arina all-inertial guidance system that 
will be used in later squadrons of operational Atlases. 

Anna system did not control the missile but scut its signals instead to monitoring 
instrumentation that indicated vvliat its performance would have been if it had 
been in control. Missile’s 5.000-mi. flight was controlled by the General Elcctric- 
Burmiighs radio-inertia) guidance system used in all previous test flights. 

Attempt to obtain second stage ignition for the third time in the USAF-Martin 
Titan failed last week, apparently because a gas generator valve in the second stage 
failed to open. First stage operated satisfactorily. Burnout of the first stage, activa- 
tion of the gas generator and spin-up of the turbine in the second stage were 
achieved. Separation occurred, and the signal sent to the valve telling it to open 
apparently was received, but the valve failed to open. 

In another launch last week, Navy-Lockhced Polaris A1X-14 was launched in a 
successful 900-mi. test. Polaris test vehicle was first of a new bloc of 13 flights in 
the A1X series, and its flight control system was extensively modified to make it 
lighter and easier to maintain under operational conditions. 
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Midas Launch Attempt- Fails 


Midas infrared early warning satellite was launched at Cape Canaveral, Fla., by Convair 
Atlas 29-D topped by Lockheed Agcna (AAV Feb. 29, p. 31) but the attempt failed when 
the Agcna stage apparently exploded at point of separation from its Atlas booster. Telem- 
etry indicated Agcna stage was in proper position at Atlas burnout to be put into a low, 
non-polar orbit; indications are an explosion caved in top of the Atlas propellant tank 
adjacent to Agena stage. Second Midas and attached Agcna stage have been delivered 
and second launch is scheduled for late March. 


arc waived under certain conditions. 

In the subcommittee report, the 
wording of a more liberalization of rules 
recommended by NASA was accepted 
but with "certain safeguards added to 
make doubly certain that the proper 
interests of the government and the 
public are protected.” “Safeguards" arc: 

• “That the NASA administrator in all 
research and development contracts, ob- 
tain for government use not less than a 
royalty-free, irrevocable license on anv 
inventions produced thereunder. 

• “That the public interest will have 
been adequately protected by the ac- 
quisition of a royalty-free, irrevocable 
license unless the administrator deter- 
mines that he must acquire a greater 
right in the invention because of other 
federal statutes, or. that the national 
security or general welfare demands a 
greater government right." This provi- 
sion was added, the subcommittee said, 
to simplify the NASA administrator's 
duties and to expedite the administra- 
tion of space research contracts. 

At the same time, the subcommittee 
submitted a statement of congressional 
intent with regards to the provisions and 
asked that it be approved by the full 


committee and made a part of the leg- 
islative history. 

'Hie subcommittee said that, in rec- 
ommending revision of the patent pro- 
visions. it intended to provide NASA 
with further means for bringing about 
necessary advances and innovations in 
its fields of technology in the shortest 
possible time and at the lowest possible 

"Recognizing that continuation of 
the free enterprise system is dependent 
upon maintenance of adequate incen- 
tives to compete in business." the state- 
ment said, “and rccogniz.ing further 
that the greatest incentive in private 
ownership of inventions and patents 
thereon lies in the prospect of commer- 
cial utilization of the inventions, the 
committee urges the administrator of 
NASA to take from private ownership 
only so much of the property right in 
inventions and patents thereon as may 
be necessary to fulfill the requirements 
of government and protect the public 

In setting guidelines to help deter- 
mine disposition of invention rights, 
the subcommittee said NASA should 
consider any of the following elements 


that may exist as being circumstances 
normally favoring retention of title by 
the contractor: 

• “Where the technological field be- 
ing explored under the contract is so 
related to fields of commercial endeavor 
that the inventions likely to result 
would have substantial promise of com- 
mercial utility and their early develop- 
ment would be apt to benefit the na- 
tional economy. 

• “Where insistence upon more than 
an irrevocable, nonexclusive, non trans- 
ferable. royalty-free license for govern- 
mental use would preclude or seriously 
impair contracts for the desired re- 
search and development work and al- 
ternative sources for the contract are 
not readily available. 

• “Where inventions likely to be in- 
volved under the contract have been 
conceived and constructively reduced to 
practice by the contractor prior to the 
contract. 

• “Where the contractor has extensive 
competence and experience in the field 
of technology which is to be explored 
under the contract and inventions likely 
to result would be attributable to such 
competence and experience." 

Acquire Title 

The subcommittee said any of the 
following elements that may exist would 
be circumstances normally favoring the 
right to acquire title by the govern- 

• "Where the contract calls for explora- 
tion into fields which directly concern 
the public health, safety or welfare, and 
the inventions likely to result would be 
useful directly in such fields, and the 
public interest would be best served by 
making such inventions available for all 
to produce or use without pavmcnt of 
royalties. 

e “Where it is likely that any inven- 
tions actually reduced to practice under 
the contract will have depended in sub- 
stantial degree upon the prior or paral- 
lel conceptions and work of other 
parties, governmental or private. 

• “Where the government has been at 
the time of contracting the sole or 
prime developer of the field of tech- 
nology involved or has provided all or 
virtually all of the funds required for 
the operations and activities of the con- 
tractor in such field. 

• “Where the field of technology in- 
volved in the contract is entirelv new 
without significant commercial or pri- 
vate history and with little chance of 
non-governmental development in the 
foreseeable future." 

NASA General Counsel John A. 
Johnson told the full committee that 
NASA would accept and support the 
subcommittee recommendations and 
that he does not believe the added 
“safeguards" would impose a serious 
hardship. 
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IATA lo Boost Fares 
For North Atlantic Jets 

Paris— International Air Transport 
Assn, emergency meeting was nearing 
an end late last week with higher air 
fares on jet North Atlantic flights a ma- 
jor result of the threc-wcek-long scs- 

IATA officials, with the conference 
still in session, refused to comment on 
details of North Atlantic rates. Partici- 
pating member airlines were all under 
the usual IATA Iran against leaking in- 
formation. However, it was no secret 
that one of the main results of the Paris 
session will be higher basic fares on jet 
flights over North Atlantic, as reported 
in the Mar. 7 issue of Aviation Week 
(P- 333). 

Preconference predictions had all 
pointed in the opposite direction. 

Conference closing was being delayed 
by questions other than the North At- 
lantic. New fares in this region have 


GE Nuclear Shuffle 

Washington— General Electric Co. has 
ordered a major reshuffle of its nuclear 
energy activities, including dissolution of 
its Atomic Products Division. 

Aircraft Nuclear Propulsion Depart- 
ment, formerly under the Atomic Prod- 
ucts Division, is operating temporarily 
without a divisional stmeture in a re- 
shuffle of its own management and a 
shift of emphasis to a more advanced 
nuclear powcrplant. Until the ANP 
Department is assigned to a new divi- 
sion, it will report directly to group 
Vice President Cramer W, LaPicne. 

The two other departments formerly 
under the Atomic Products Division- 
flic Hanford Atomic Products Operation 
in Washington State and the Atomic- 
Equipment Power Department— arc both 
primarily concerned with commercial nu- 
clear applications and have been formed 
into a new unit known as the Electric 
Utility Group. 

In line u-ith a Defense Department 
decision last summer not to try and put 
a nuclear aircraft into the air as soon 
as possible but to wait for develop- 
ment of an operational weapon system, 
the ANP Department is now placing in- 
creased emphasis upon improved mate- 
rials and fuel elements. 

Present acting manager of the depart- 
ment is S. J. Levine, who had been in 
charge of the group’s Idaho Falls, Idaho, 
test facility. D. Roy Shonlts, former 
head of the department, has moved to 
the GE corporate structure in New York 
as manager of atomic business develop- 
ment. Shonlts' direct superior is Francis 
K. McKune. corporate vice president for 
engineering services. McKune also was 
formerly in charge of the Atomic Prod- 
ucts Division. 


been decided upon, both for jets and 
for piston aircraft. 

North Atlantic fare pattern come 
May 1 will look something like this: 

• Only two fares will be offered on jet 
flights, first class and economy. 

• First-class fare one way between New 
York and London would be roughly 
$500 in place of the present first-class 
fare of S-HO. Some observers, however, 
indicate the new jet first-class fare will 
be somewhat higher than 5500. 

• Economy jet fare one way between 
New York and London also will in- 
crease. Some observers say the new fare 
will be $272, in place of the present 
economy fare of $257- If this is true, 
then North Atlantic carriers arc really 
adding the current $1 5 jet surcharge to 
the basic fare. Ilcrc again, however, 
some IATA observers say the new jet 
economy fare will be slightly higher 
than $272. 

The IATA session apparently de- 
cided to create a separate fare structure 
on the North Atlantic for piston air- 
craft. First-class piston fare will be some 
$40-to-$50 cheaper than first-class jet. 
First-class piston with sleeperette will 
about equal normal first-class on jet. 
No figures were available on piston 
economy fares, although a similar dif- 
ferential with economy jets would be 
the case here as well. 

It also was understood that an agreed 
upon excursion fare would apply under 
set conditions, reportedly at $320 round 
trip -New York-London. Actually, this 
excursion fare also is slightly higher 
than known proposals. TWA, for ex- 
ample, proposed a North Atlantic ex- 
cursion fare of $312 last fall. TWA 
proposal would have applied < n jets. 

While the more toward higher fares 
seems to have carried the day on the 
North Atlantic, elsewhere the trend was 
definitely toward lower fares. British 
Overseas Airways Corp.'s desire to 
knock fares down on Middle Eastern 
and African routes apparently was fairly 
successful. 

News Digest 


United Air Lines reported net 1959 
earnings of $10,235,773 plus S3.562.S4S 
gained on sale of surplus fleet aircraft 
compared with 195S net earnings of 
SI 3,751,802 plus $548,460 realized 
from aircraft sales. Per share earnings 
for 1959 were S3.66 on 3,946,070 com- 
mon shares outstanding compared with 
S4.05 in 1958. based on 3,687,772 

Solar Aircraft Co. was acquired last 
week by International Harvester Co. 
through an exchange of one share of 
Harvester common stock for each 21 
shares of Solar. Solar will be operated as 
a subsidiary, retaining its name, officers, 


product line and operating structure. 

Polaris fleet ballistic missile with 
partially loaded first stage is scheduled 
for underwater launch this month from 
an area near Sail Clemente Island, 
Calif., to check operational ignition 
characteristics. The missile will travel 
about 1 5 mi. over the Pt. Mugu sea test 
range. 

Sikorsky Aircraft Division of United 
Aircraft Corp. will produce HSS-2s. 
spares and related items for Navy under 
a S45 million contract. Deliveries of 
the twin-turbine anti-submarine warfare 
helicopters will be made between next 
December and December, 1961. 

Bell Aircraft Corp. net income for the 
year ended Dec. 31 was $3,388,192 or 
SI. 26 a share on total sales of $128,- 
074,710 compared with net earnings of 
S4.758.700 or $1.77 a share on sales of 
SI 82,887.229 for the year 1958. 

Grumman Aircraft Engineering Corp. 
will build 42 AO-1AF Mohawk obser- 
vation aircraft for Army under a $21 
million follow-on Navy contract, with 
deliveries beginning next year. Grum- 
man earlier received a contract to build 
35 AO-ls (AW July 27, p. 59). 

Republic Aviation Corp.'s 1959 earn- 
ings were $3,386,000 on sales of S197,- 
760,000. drop of $1,734,901 under the 
previous year’s earnings. Sales in 1958 
totaled S21S.547.879. Company back- 
log is $511 million. 

Soviet Union is completing final ne- 
gotiations for the purchase of two Si- 
korsky S-5S and two Vertol Model 44 
helicopters at a total cost of approxi- 
mately S2 million, according to Vladi- 
mir Alkhimov, commercial counselor at 
the Russian Embassy. Embassy offi- 
cials also have shown some interest in 
the three-place Hiller UIl 12E. 

Maj. Gen. William Canterbury, now 
deputy chief of staff of Air Research and 
Development Command for research 
and engineering, will switch to com- 
mander of the ARDC's Research Divi- 
sion replacing Brig. Gen. Benjamin 
l lolzman who will remain as s ice com- 
mander. 

Failure of the left wing at the in- 
board third of the No. 2 tank in up- 
ward bending and nose-up torsion mi- 
croseconds before fire started was indi- 
cated during Civil Aeronautics Board 
structural investigation hearing last 
week on crash of Braniff Airways Lock- 
heed Elcctra near Buffalo, Tex.. Sept. 
29 (AW Oct. 26, p. 45). 

Boeing Airplane Co. has filed a patent 
application on a nuclear turbojet de- 
signed to propel submarine ind surf ice 
vehicles at more than 100 mph. 
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AIR TRANSPORT 


Carriers Dispute Board’s Coach Stand 


Freedom of the airlines to establish service patterns 
without interference appears headed for showdown. 

By L. L. Doty 

Washington— Thorny issue of how much freedom airline managements 
should be allowed in establishing coach service without Civil Aeronautics 
Board interference now appears headed for a showdown. 

For several years, trunklines have grappled with the touchy question of how 
far coach traffic can be expanded as a means of opening new markets without 
seriously shaving revenues. Now, the Board apparently is prepared to give 
them that answer and direct them to establish coach sendee in whatever mar- 
kets it feels such service is warranted. 

Most airlines believe that the ques- 
tion has no concrete answer that is ap- 
plicable to all markets under all oper- 
ating conditions. 

The Board, on the other hand, is tak- 
ing the position that sendee standards 
can and should be set as the only guide 
toward determining whether adequacy 

REVENUE 

PASSENGER MILES 



CHART shows relative growth of coach passenger miles in relation to first-class and total 


of sendee is being provided in all mar- 
kets. 

These opposite views form the key 
to the current CAB New York Coach 
Investigation— a case that is being par- 
ticipated in reluctantly by many trunk- 
lines on grounds that the issues involved 
should be resolved through direct Con- 


sultation or by inviting comments from 
the airlines rather than through public 
hearings which have been recessed un- 
til Apr. 4. 

Meanwhile, another test case on vir- 
tually the same issues is under wav. Last 
November, Capital Airlines— found bv 
the Board to be providing an inade- 
quacy of sendee in the Toledo market— 
was directed to add coach sendee to its 
Toledo schedules. The airline has ap- 
pealed this decision in the Federal 
Court of Appeals. 

Agreeing that the Board has the right 
to correct inadequacies of the whole of 
a sendee by calling for schedule in- 
creases, Capital has challenged the 
Board’s legal right to specify coach 
sendee in the adjustment. The airline 
claims that the Board should consider 
all services rendered in determining in- 
adequacies, that Toledo was receiving 
sufficient coach sendee from other car- 
riers and that Capital would incur se- 
vere losses by adding coach sendee to 
that already available. 

On the latter point, the Board, in 
effect, countered that losses incurred 
from such sendees constitute the price 
a carrier must pay in fulfilling the obli- 
gations of its certificate. Coincidentally, 
it is from this point that most philoso- 
phies emerging in the coach investiga- 

Trunkline Position 

Generally, the majority of trunklines 
agreed that coach service in short-haul 
markets is unprofitable and will not 
attract new traffic because of the slight 
differential in fares between coach and 
first-class rates. In addition, it was 
agreed that coach is more readily adapt- 
able to tourist or vacation-type markets 
than to business-travel markets. 

On this point, Braniff Airways testi- 
fied that the "majority of the coach 
passengers we do carry' (in the Dallas- 
Chicago market) are overflow from first- 
class and take coach because they can’t 
get anything else. . ." Braniff, 'which 

E rcdominantly senes commercial mar- 
ets, said that until recently coach avail- 
able seat miles amounted to about 15% 
of the total offered but added that this 
volume is increasing as more Boeing 
707 turbojets with combined seating 
configurations arc introduced. 

Northeast said that it concentrated on 
first-class service in the Boston-New 
York-Washington market because the 
business traveler using the sendee valued 
flight frequency and sendee above other 
factors and that the cost has “little 
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basis for his decision.” On the other 
hand. Northeast said about 90% of its 
available scat miles in the Florida vaca- 
tion market is coach. 

Eastern stated that short-haul coach 
sendee must be a part of a long-haul 
operation if it is to be operated at a 
break-even level. Tire carrier admitted 
that coach sendee will generate new 
traffic but added that day coach “defi- 
nitely diverts traffic from first-class 

' TWA reported that it has empha- 
sized coach in the past for competitive 

E urposcs but added that it “went to 
oth ends of the scale" with its four- 
engine, piston-powered aircraft by 
matching its extensive coach service 
with the large “siesta” scats in first-class 
sendee. TWA charged that, on a fully 
allocated cost basis, coach sendee con- 
ducted in short-haul markets will oper- 
ate at a loss. 

United estimates that it loses $2 mil- 
lion annually on intra-state traffic in 
California and added that the bulk of 
that traffic is coach business in the Los 
Angelcs-San Francisco market. The air- 
line. which continues to oppose high- 
densitv seating in coach configuration, 
said the fare level in the San Francisco- 
Los Angeles market is too low and 
noted that the first-class yield amounts 
to 7 cents per mile as compared with 
4.4 cents for coach. 

When coach sendee on the route be- 
gan in 1949. rates were set at 3 cents 
per mile as compared with a 4 cent 
industry average, 4.5 cents for trans- 
continental routes. The carrier said the 
current low coach rate merely creates 
a loss operation and docs not stimulate 


any substantial amount of new traffic 
since the growth rate in the market has 
been no greater than that in other 

Delta strongly supported coach serv- 
ice, noting that all its aircraft, includ- 
ing the DC-7s and DC-8s, will offer 
coach accommodations on the theory 
that the carrier is thus “able to appeal 
to a broader market and acquire more 
traffic and revenues” than it otherwise 

Over-Capacity Potential 

During the hearings. Board Examiner 
Paul N. Pfeiffer attempted to draw re- 
action from witnesses on the problem 
of over-capacity which could result 
from the increasing introduction of jet 
equipment (AW Dec. 28. p. 26). Gen- 
eral response appeared to be that fare 
reductions will not produce enough 
traffic to fill any large increase of avail- 
able seat miles should it occur. 

Nevertheless, a number of airline of- 
ficials have previously expressed concern 
to Aviation Week" over the prospects 
of fare cuts in moves to offset load 
factor declines. 

On this point. United Air Lines 
President W. A, Patterson told Avia- 
tion Week (AW Feb. 29, p. 43) that 
the Board should use "soundness and 
good judgment" in passing on low, 
competitive fares. American Airlines 
President C. R. Smith also has voiced 
a fear that an overdose of competitive 
fares could result in a deterioration of 
normal passenger traffic yields. 

Many airline officials want to see the 
establishment of a sound fare structure 
before too many carriers commit them- 


selves to wide-scale seasonal fare ad- 
justments or to an unnecessary 
expansion of coach services. In the past, 
some promotional fares have been suc- 
cessful in generating higher revenues 
while others have depressed revenues. 

For example, the reduced night 
coach fare on New York-Miami non- 
stop flights, effective Mondays through 
Thursdays, introduced by National dur- 
ing the summer of 1959, gave National, 
Eastern and Northeast an average load 
factor of 78% on the sen-ice. 

This resulted in a net load factor 
increase on all night coach services. An 
economy day coach fare, introduced 
during the same period, had no such 
bolstering effects. Day coach system 
load averages for the three carriers com- 
bined dropped from a 1958 -level of 
45% to 44% in 1959. 

Specifically, most carriers want free- 
dom to experiment in the various 
markets to determine the need and 
profitability for setting reduced rates. 
Charles Beard, president of Braniff, has 
said: “We hear a lot about bringing 
fares down for the common man, but 
our experience has been that the com- 
mon man prefers first-class meals anil 
sen-ice. Bv the middle of 1961, we will 
know whether the common man can be 
persuaded to flv coach on our routes 
through lower fares.” 

One final question many industry 
leaders arc now asking with respect to 
coach fares: Is coach yield per passenger 
sufficiently high to prevent a financial 
breakdown within the industry in the 
event the general economy fails to 
respond to the optimistic forecasts 
made for 1960 by a number of top 
economists? 


USAF Plans Expansion of Logair Airlift 


By David H. Hoffman 

New York— Major expansion of Air 
Force's Logair operation now under way 
will force commercial carriers winning 
large Fiscal 1961 contracts to re-cquip 
their fleets with aircraft capable of haul- 
ing "outsized cargo.” 

Carriers competing for a series of 
contracts representing about 23% of all 
Logair scheduled mileage are bargaining 
with Lockheed Aircraft Corp. for 
C-130B turboprop transports-thc only 
plane in production capable of meeting 
all of the performance and design speci- 
fications designated by Air Materiel 
Command. 

Other carriers have approached Arm- 
strong Whitworth Aircraft, Ltd., in 
Great Britain, manufacturer of the AW 
650 Argosy four-turboprop freighter, in 
an effort to obtain an aircraft that 
would fulfill Air Force requirements on 
three of the four route patterns en- 
compassed by the 9,232.310 stat. mi. 


proposal made by Logair last month. 

With either of the two aircraft oper- 
ating daily along its routes, Logair could 
cut pipeline times on bulky jet engines 
now traveling to and from Strategic 
Air Command bases, maintenance de- 
pots and aerial ports within the Zone 
of the Interior bv railroad and truck. 

housing requirements and result in a 
cost saving of up to SI million per day, 
AMC officers report. All bids must be 
filed at Scott AFB, 111., bv 4 p.m. on 
Mar. IS. 

Specified Routes 

Under the Logair system, contracts 
will be awarded to the carrier or group 
of carriers that can flv specified routes 
at minimum plane-mile cost to the Air 
Force. Bidding, therefore, resolves it- 
self into a two-way contest pitting the 
C-130B Hercules against the Argosy, 
with each carrier seeking to demon- 
strate that it can operate one or both 


of the transports more economically 
than can its competitors. 

Present mileage flown by Logair car- 
riers will not be increased under the 
Request for Proposals (Rl-’P) to trans- 
port outsized cargo during the fiscal 
year beginning July 1. 1960. But be- 
cause an aircraft must be furnished 
with a cargo-carrying capacity two to 
four times greater than that of the 
Curtiss C-46s and Douglas C-54s now 
in the Logair fleet, the contracts to be 
awarded represent a major expansion of 
the Logair airlift. 

Officials at the Lockheed plant in 
Marietta, Ga.— which manufactures 

C-130 scries transports for the Air 
Force-told Aviation Week that in the 
past month more than 20 commercial 
carriers have expressed an interest in the 
Hercules aircraft as a result of the 
RFP. But the company, as yet, has not 
received inquiries from “major trunk- 
line operators,” they said. 

Estimating that 13 C-130Bs would 
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High take-off power 

5730 e.h.p. makes possible the lifting of 
heavy loads. 

Low engine weight 

2124 lb. gives increased payload. 
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Rolls-Royce Tynes have also been chosen 
for other leading prop-jet aircraft, the 
Vickers Vanguard (ordered by Trans- 
Canada Air Lines and British European 
Airways), the Short Britannic 3 (for the 
Royal Air Force), the Fairey Rotodyne, 
the Transall C160 and the Breguet Atlantic. 
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be needed to fly Logair outsize cargo 
routes, Lockheed has informed inter- 
ested carriers that it could deliver the 
first Hercules of a purchase order dur- 
ing May. 1961, without special arrange- 
ment with the Federal Aviation Agency 
or the Air Force. Fly-awav price would 
be "a little Over S2.5 million,” accord- 
ing to the company. 

Last week, however, a team of Lock- 
heed officials planned to meet with rep- 
resentatives of the FAA to discuss ex- 
pediting the plane's certification pro- 
gram, which normally would consume 
between six and eight months. A pro- 
visional certification program that would 
authorize the plane s operation onlv on 
the Logair mission may emerge from 
this meeting. 

A second means of advancing the 
delivery date— diversion to a commercial 
carrier of C-l 30Bs being assembled for 
the Air Force— is being explored bv 
Lockheed. A bailment agreement with 
the Air Force under which civilian air 
crews would fly government-owned 
C-BOBs while the contract carrier 
awaited delivery, is a third alternative 
under consideration in Marietta. 

Lockheed's decision to certificate the 
C-BO for the commercial market was 
reached only after the Logair RFP. dis- 
tributed to 96 carriers, had stimulated 
a new demand for the aircraft. Com- 
pany's original intention was to manu- 
facture C-BOs only for the military. 
While focusing commercial sales efforts 
on the GL-207 Super Hercules, a 

250,000 lb. gross weight freighter ver- 
sion of the C-B0. 

A second factor leading Lockheed to 


reappraise the sales potential of the 
C-130 was the frequency of inquiries 
made by independent operators and 
companies not involved in air transport, 
most of which wanted to haul a par- 
ticular piece of outsize hardware 111 the 
Hercules. To Lockheed this indicated 
that the plane, with its direct-loading 
aft cargo doors, could capture a portion 
of the charter and leasing business for 
a purchasing carrier. 

Carriers negotiating with Armstrong 
Whitworth may be able to acquire 
Argosies before Lockheed can deliver 
C-l 30s, if they place firm orders 

S romptly. Six of the transports now are 
ying in the company's certification 
program, with actual certification ex- 
pected this month. A seventh Argosy 
is being readied for flight, and three 
more are in an advanced building stage, 
according to Armstrong Whitworth. 

After this initial production run of 
10 aircraft has been sold, the company 
estimates that deliveries cannot recom- 
mence for about 15 months. Holding 
several letters of intent from interested 
carriers-three of which, the British 
manufacturer reports, are likely to be 
converted into firm sales within the 
next two weeks— Armstrong Whitworth 
mav not have Argosies available when 
Air Force awards the outsize cargo 
contracts. 

Argosv's maximum gross weight is 

88,000 lb. Aircraft can carry a payload 
of 28,000 lb., but this decreases to 

27,000 lb. for 600 stat. mi. stage 
lengths and to 24,400 lb. for 750 stat. 
mi. stage lengths. On a 1,200 mi. 
flight, the longest required by the Log- 


air RFP, Argosv's pavload would be 
about 20,500 lb.' The C-130B, by com- 
parison, may take off at 135,000 lb. 
It can carry' full payload of 39,000 lb, 
on stage lengths of up to 2,185 stat. 
mi., according to Lockheed, at a direct 
operating cost to the carrier of about 
5.65 cents per ton mile. 

Specifications, jointly prepared by 
Military Air Transport Sendee and 
AMC, require that the Logair freighters 
have "nose or tail loading character- 
istics" and a truck bed loading height 
of 40 to 54 in. In addition, transports 
flying on one of the four route patterns 
involved must have a minimum avail- 
able cabin load (ACL) of 25,000 lb, 
and a cargo loading door at least 96 in. x 
96 in. in area. On route patterns one 
through three, the aircraft must have 
an ACL of 15,000 lb. and a cargo load- 
ing door at least 76 in, high and 96 in. 
wide. 

On one or more counts, the Douglas 
DC-7F. Lockheed 1049II. Canadair 
CL-44 and all cargo aircraft now in use 
or on order are ruled out, excepting the 
C-130 and the Argosy on patterns one, 
two and three. Despite this, the Logair 
RFP requires that the transport selected 
bv the carriers be put into service no 
later than Mar. 31, 1961. 

Specifying an aircraft unavailable 
on the commercial market and not, at 
the time, contemplated for it, the RFP 
provoked a dual reaction from airline 
officials. One group maintained that 
the Air Force deliberately had given 
the carriers an impossible task to per- 
form in order to silence complaints 
that MATS and other Air Force aircraft 
were carrying routine commercial cargo 
on domestic routes. 

Carrier spokesmen adhering to this 
belief pointed out that while the out- 
size cargo contracts seemingly could be 
renegotiated for second and third year 
periods, the RFP hinged this privilege 
upon the availability of Logair appro- 
priations and the continuation of Logair 
requirements. This meant that the car- 
riers were being forced to procure costly 
new aircraft for what could prove to be 
a one-year operation, they said. 

Siding with the Air Force, a majority 
of the carriers’ cargo experts queried by 
Aviation Week offered these key 
points in rebuttal: 

Commercial carriers for years have 
been asking the Air Force for ‘‘a job to 
do” in transporting more military cargo 
within continental United States. Out- 
size cargo contracts, which carry' with 
them all freight along specified route 
patterns, represent such a job. 

Tire Air Force has "made a market” 
for the freighter and thus eased the 
problems involved in financing the pur- 
chase. At the carriers’ request, it also 
has extended the phase-in time for the 
transport, giving bidders a year in which 
to acquire aircraft. 
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Logair Operations During 1959 


.•raft Stat. Mi. 
11,126.464 
7,040.019 
6,195.025 


Ton Miles 
55,002,273 
34,522,534 
40,759,488 
13,771.096 
19,019,587 
163.074,978 
orce by Carrier 
ir 1959 


Total Logair Fleet: 50 C-46s and 19 C-54s. 



Tokyo, Tel-Aviv, Teheran— they’re all within 55 hours’ 
flying time from Tuscaloosa— or any of the 35 cities 
served by Southern Airways. Southern’s system connects 
you with six major national and international airlines — 
provides you with the first step in air travel to almost any 
city on earth. 

Now celebrating its 10th anniversary, Southern Air- 
ways has flown over 230-million passenger miles with 
a perfect safety record. And as they have done since their 
first flight. Southern uses Texaco Aircraft Engine Oil 
exclusively. In fact, more than 50% of total revenue 
plane miles flown in the last 24 years by scheduled domes- 
tic airlines have been flown with planes lubricated exclu- 
sively with Texaco Aircraft Engine Oil. 


Texaco Inc., Aviation Sales Dept., 135 East 42nd 
Street, New York 17, N. Y. 

Tune In: Texaco Huntley-Brinkley Report, Mon. Through Fri.-NBC-TV 
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Experience Cuts F-27 Operating Costs 


Washington— Value of increased op- 
erational experience as a means of real- 
izing extensive cost reductions in F-27 
turboprop operations was highlighted 
in an analysis of four local-service air- 
line operations made by the Fairchild 
Engine & Airplane Corp. 

In a detailed report of experience 
with the F-27 by West Coast. Pacific. 
Piedmont and Bonanza airlines, Fair- 
child reported significant decreases in 
F-27 operating costs plus over-all sys- 
tem traffic gains directly related to in- 
troduction of the turboprop transports. 

Comparing results of the first full 
quarter of F-27 operations for each 
carrier with the third quarter of last 
year. Fairchild said the airlines' aver- 
age direct operating costs for the air- 
craft fell from 97 cents per revenue 
plane mile to around 89 cents based 
upon third quarter F-27 stage lengths 
of 101 mi. for West Coast, 90 mi. for 
Piedmont. 164 mi. for Bonanza and 98 
mi. for Pacific. 

While the carriers' actual direct op- 
erating costs for the third quarter aver- 
aged almost seven cents per revenue 
mile higher than that estimated for the 
period. Fairchild said over-all cost and 
revenue performance since first being 
introduced indicates the aircraft will 
continue to offer users lower operational 
costs plus greater traffic generation. 

Beyond the direct cost savings, the 
manufacturer said average F-27 earnings 
which can be applied toward indirect 
costs and profits increased from approxi- 


mately 3 1 cents per revenue mile in the 
first full quarter of operations to 43 
cents in the third quarter of 1959. In- 
direct operating costs for the aircraft 
also decreased to 73 cents per revenue 
plane mile in the third quarter as com- 
pared with an average of 77 cents for 
the first full quarter of operation by the 
four airlines. 

Economic Potential 

Citing the greater economic potential 
of the F-27 as compared with the Doug- 
las DC-3 for an eventual subsidy-free 
operation. Fairchild said its figures indi- 
cate that, at a 75% load factor of 30 
passengers, F-27 can produce substantial 
subsidy-free profits at any stage distance, 
whereas the DC-3 requires subsidy at 
stage lengths of 200 mi. or less. At a 
50% load factor. F-27 revenues cover 
ncarlv all indirect costs at stage lengths 
less than 200 mi., and all of this ex- 
pense on longer stage lengths. Fairchild 
said. In comparison. Fairchild said the 
DC-3 with the same load factor applied 
to a 200-mi. stage length can not earn 
revenues sufficient to cover its indirect 

Expressed in terms of annual profit 
potential between the two types of air- 
craft. the F-27 over 100-mi. stage 
lengths has a maximum pre-tax profit 
potential of about 8770,000 annually as 
compared with 8130,000 for the DC-3, 
Fairchild said. 

With the operating experience of 
the four local-service carriers as a guide- 


line, Fairchild's analysis indicates that 
subsidy-free profits can be earned with 
the F-27 if load factors of above 60% 
can be attained and if average stage 
distances ate lengthened. 

Pronounced traffic increases which 
followed the introduction of F-27 serv- 
ice were cited by the report as clear in- 
dication that the turboprop's passenger 
appeal and additional seating capacity 
have been responsible for heavy traffic 
gains by the airlines. 

In May, 1959. F-27 passenger traffic 
densities ranged from 5.78 to 9.35 pas- 
sengers per mile above comparable 1958 
DC-3 densities for gains of from 49 % 
to 99%. above prior DC-3 densities. By 
August. F-27s carried 42% to 60% 
more passengers than DC-3s carried in 
the same month of the previous year, 
according to Fairchild. 

As an example of the F-27's traffic 
generating capability, Fairchild points 
to a comparison study of Aloha and 
Hawaiian airlines covering a period from 
July. 1951. to May, 1959. when Aloha 
inaugurated F-27 service. Through the 
almost eight-year period. Aloha usuallv 
carried an average of 30% of the sched- 
uled inter-island Traffic and Hawaiian 
70%. Prior to 1953, both carriers op- 
erated only DC-3 equipment. Hawaiian 
placed Coiivair 340s into service during 
the first quarter of that year. 

While introduction of the Convairs 
appeared to have little impact upon the 
traffic of Hawaiian. Fairchild said, the 
introduction of Aloha’s F-27 service 
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a question of degree . . . 


Exacting engine control believed impos- 
sible only a few years ago is now the 
expected, not only in modem aircraft 
and missiles, but also in today’s automo- 
biles and trucks. And, this absolute ac- 
curacy is demanded under temperature, 
pressure, and power conditions found, 
until recently, only in laboratories. Tem- 
perature variations alone of — 80°F to 
+ 160°F require almost continuous com- 
pensations in today’s jet aircraft and 


missiles. More, these ever-increasing re- 
quirements must be designed for ever- 
decreasing standards of size and weight. 

For more than a half-century, Holley has 
pioneered such developments as: lower 
automotive hood lines through smaller 
carburetors and fuel control systems for 
jet engines that save one-third the weight, 
one-fourth the space. That’s why two 
generations of Americans on the move 
have come to depend on Holley producls. 


boosted the carrier’s share of inter- 
island traffic to 45% within three 
months. Aloha presently operates three 
F-27s, while Hawaiian operates seven 
Convairs. Both carriers have about the 
same numbers of DC-3s in service. 

Fairchild added that, while it is un- 
able to arrive at any precise formula to 
measure the extent of traffic generation 
directly attributable to the F-27, its 
test studies covering the four local serv- 
ice operators and the Hawaiian carriers 
“suggest most strongly” that the turbo- 
prop's use has fostered traffic gains. 
Operations Review 

Reviewing the experiences of the 
four airlines since they began F-27 op- 
erations, Fairchild said that in each in- 
stance the airlines' increases in traffic 
densities closely followed the introduc- 
tion of turboprop aircraft. While the 
F-27’s present contributions to indirect 
costs vary with each carrier, Fairchild 
said they* still exceed the past and pres- 
ent figures of the DC-3 and are being 
made on the strength of relatively short 
operational experience. 

West Coast, which began F-27 serv- 
ice in September. 1958, and now oper- 
ates six of the turboprops, increased 
stage lengths from 80 to 100 mi. on the 
aircraft and averaged 1 8 passengers per 
revenue plane mile in September, re- 
flecting a decrease in traffic density be- 
cause of the longer stage lengths. F-27 
direct operating expenses during this 
period fluctuated considerably because 
of the timing of its accounting proce- 
dures, the Fairchild study indicated, 
and ranged from a beginning cost of 
about SI. 05 per revenue plane mile 
to only 92 cents. At the same time, 
the aircraft produced passenger rev- 
enues of SI. 12 per plane mile by the 
end of the third quarter of last year as 
compared with direct expenses and rev- 
enues of about 64 cents a plane mile 
for the DC-3 at the end of September. 
Winter Conditions 

Piedmont, with eight F-27s in a 36- 
seat configuration, began its turboprop 
sen ice in November, 1958, over stage 
lengths of approximately 90 mi. Intro- 
duction of the new service under winter 
conditions caused a drop in average 
number of passengers carried per rev- 
enue mile from almost 20 to less than 
1 5. but the figure had climbed back to 
19 by the fall of last year, the report 
said. The airline began F-27 operations 
with passenger revenues of about SI. 3 5 
per plane mile, which dropped to 
SI. 05 during the last winter season 
but returned to above the SI .30 mark 
by last September. Direct expenses for 
the aircraft during this period also fluc- 
tuated but were at the S1.03 per plane 
mile level by the end of last year’s third 
quarter. DC-3 direct operating expenses 
at the end of the quarter were placed at 



Varig's First Boeing 707-420 Rolls Out 

First Boeing 707-420 Intercontinental jet transport for Vang Airlines of Brazil is rolled out. 
Varig lias one other 707-420 on order. The transport, powered by four Rolls-Royce Conway 
turbojets, can carry 189 passengers. Maximum cruise speed is 605 mph. 


63 cents and passenger revenues at 
about 77 cents. 

Bonanza, with three F-27s in opera- 
tion since last March, has experienced 
passenger loads of from 19 to 23 pas- 
sengers over average stage lengths of 
165 mi., according to Fairchild, with a 
decrease in system load factors during 
the summer off-peak travel season. 
Expenses Drop 

During this period, F-27 passenger 
revenues decreased from SI. 51 per 
plane mile to about S1-2S in Septem- 
ber, while direct operating expenses on 
the aircraft dropped from a high of 95 
cents to a low of 75 cents per revenue 
mile. DC-3 passenger revenues dropped 
from 85 cents a mile to 53 cents a 
plane mile in the same period, while 
direct costs for the aircraft climbed from 
50 cents to about 63 cents, Fairchild 

said. 

Pacific, which operates six F-27s with 
a 44-seat configuration, carried an aver- 
age of 18 passengers per plane mile 
when turboprop service began last April. 
This figure had climbed to 22 by the 
end of the third quarter as compared 
with 20 for the carrier’s Martin 2-0-2 
average passenger density and 10 on the 
DC- 3s. 

Plane mile passenger revenue for the 
turboprop during this period increased 
from a beginning SI. 10 to around 
SI. 38. while initial direct operating 
costs increased from 60 cents to around 
82 cents on a plane mile basis, accord- 
ing to Fairchild. 

The airline's Martin 2-0-2 aircraft 
which also carry 44 passengers, earned 
passenger revenues of around SI. 29 per 
plane mile by the end of September. 
1959, and experienced direct cost ex- 
penses of 90 cents. 


Texas Airline Starts 
Commuter Service 

Dallas, Tex.— Low-cost commuter- 
style scheduled intrastate airline opera- 
tion in direct competition with rail, bus, 
and auto travel between Dallas and 
Houston was inaugurated here last week 
by the recently-formed Lone Star Air- 

With a basic fare of S10.80 plus tax, 
the new carrier initially is operating 12 
daily round trips during weekdays and 
10 round trips Saturdays and Sundays, 
using three former Trans World Air- 
lines Martin 2-0-2As fitted with 44 pas- 
senger seats in place of the normal 36. 

Conventional single-ticket procedures 
will be followed, but Lone Star also is 
offering 10-trip commuter books, good 
for use within 120 days at S102.66 plus 
tax. Freight sen-ice also will be handled. 
Rates will include a S2.50 minimum on 
a five cents per pound basis, with 100- 
lb. shipments being carried at S4 per 
hundred, approximately seven cents 
lower than rate of other scheduled car- 
riers, Lone Star officials contend. 

The Martin 2-0-2As are leased from 
California Aero Corp., Burbank, which 
has been handling the surplus TWA 
equipment. Leasing agreement includes 
an option to buy. 

David M. Segal, owner of the new 
airline, operates radio stations in Den- 
ser and San Francisco, making his head- 
quarters at the former city. Lone Star 
staffing includes Stewart Faulkner, for- 
mcrlv of American, Continental, TWA 
and Capital airlines, as general manager: 
Dan Bush, formerly of United Air 
Lines, as chief pilot, and A1 Hopkins, 
United Air Lines and Federal Avia- 
tion Agency, as maintenance chief. 
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SOVIET Tu-114 turboprop is on jacks in this final assembly station; note tail sections of two more aircraft in background. 


Soviet Writer Scores Aeroflot Services 



The metallic voice of an announcer 
now and again sounded off: 

"The Tashkent-Moscow flight is de- 
layed . . . The Tashkent-Leningrad 
flight is postponed until tomorrow . . 

I sat at the window of the air terminal 
and admired the beautiful Tu-104 
which has now been parked on the 
apron for three days. I watched as two 
old Uzbeks came to the window eying 
the airplane. I was reminded of the 
dialogue between two peasants in 
Gogol's Dead Souls when they caught 
sight of Chichikov’s fancy carriage, and 
I imagined that the two Uzbeks stand- 
ing at the window might be carrying on 
a similar conversation: 

“What do you say? Is that a good 
airplane or not?” 

"A good airplane, good!" 

“And what do you think? Would it 
take many hours to fly to Moscow?” 

"I think it would take very few hours 
for it to fly to Moscow." 

“And would it have to wait many 
hours to get permission to take off?" 
“Many hours, indeed, many hours!” 
All this took place at the Tashkent 
airport, the terminal point of my air 
trip- 

The editors of Izvestia had assigned 
me to learn about passenger services on 
the lines of Aeroflot. They suggested 
that for this purpose I pick out a “dif- 
ficult” route— for example, Moscow to 
Tashkent with a stop at Krasnovodsk. 

So, here you are an Aeroflot passen- 
ger. In the cabin of the speedy airliner 
Tu-104 you feel satisfaction, joy. and 


pride in the achievement of Soviet tech- 
nology. The huge ship gathers speed so 
fast that it seems to be drawn by fan- 
tastic power. 

We arrive at Krasnovodsk exactly on 
schedule. The grateful passengers 
warmly bid farewell to the crew. 

We enter the waiting room of the 
Krasnovodsk air terminal in an excel- 
lent humor. But at once the happy ex- 
pression on everyone's face is replaced 
by anxiety. One traveler must arrange 
for travel to a distant region, another 
has to validate his ticket for another 
flight. The passenger is now at the 
mercy of the ground services of Aero- 
flot. And, hereupon, he becomes con- 
vinced that these sendees function con- 
siderably worse than those performed by 
the air crews— particularly the ground 
services at local airports, that is, airports 
which are not on the principal air 

In the waiting room of the Kras- 


An-10 Service 

Moscow— Aeroflot has inaugurated its 
first scheduled passenger service with 100- 
seat four-turboprop An-lOA transports. 

In western Russia, An-10As were 
placed on three routes: Kiev-Moscow, 
Kicv-Lvov and Moscow-Rostov. At about 
the same time, the craft began service 
between Khabarovsk and Magadan in 

with 85-passcngcr versions of the An-10 
began last July. 

Aeroflot also has announced inaugura- 
tion of daily. 100-passenger twin-jet 
Tu-104B service between Moscow and 
Simferopol in the Crimea. The Tu-104Bs 
cover the 745-mi. route nonstop in about 
1 hr. 50 min. as compared with 4 hr. 15 

Il-l-is which have been making the run 


novodsk air terminal it is colder than 
outside. The doors are ajar and a cold, 
cold draft blows all over the place. 
There is disorder everywhere. The 
floors are dirty'. A group of drunks burst 
into the waiting room and begin a fight. 
The passengers try to find a policeman 
to separate the brawlers but there is no 
policeman at the airport. “There was 
one stationed here but they took him 
away," said the porter, taking upon 
himself the job of ejecting the ruffians. 
Local Plane 

Planes operate fairlv regularly from 
Krasnovodsk to Ashkhabad but after 
Ashkhabad you transfer to a local plane 
which makes stops at Mary, Chardzhou 
and Bukhara. 

The Ashkhabad air terminal is as cold 
as the one at Krasnovodsk. Local resi- 
dents, people used to a warm climate, 
bundle up in quilted robes but the zero 
temperature chills them to the bone. 

After great delay you finally take off. 
It soon becomes warm in the cabin 
and the passengers, forgetting their 
misadventures, bury themselves in their 
newspapers. The quiet is broken by the 

"You will be happv to know that we 
will not land at Marv, but we will fly 
straight on." 

"What," exclaims one of the pas- 
sengers, “What about me?" 

“And us!" Other people cry out at 
the back of the plane. “We must get 
to Marv.” 

The stewardess shakes her head. 

“What a pity! It means we will have 
to land after all!" 

At Bukhara the aircraft stops a kilo- 
meter and a half from the terminal. 
According to the schedule this is a 15 
min. stop but we wait 40 min. for a 
single passenger. Finally this passenger 
shows up. With a heavy suitcase he has 
run a long wav through the wet snow. 
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Entering the cabin and wiping his feet 
he says: 

“It isn’t easy to run with a bad 
heart.” 

Passenger Bus 

Why don’t they bring the passengers 
out in a bus and on time, without 
delaying the aircraft? 

Observing these scenes one cannot 
help thinking: "And what about the 
timetable?” Why has it not become an 
inflexible law for the air transport work- 
ers? Even in the first-class airports, the 
planes take off either a half an hour early 
or a half an hour late. Not infrequently, 
the takeoff time depends on the whim 
of the crew. 

Sometimes the captain himself de- 
cides whether to land at an interme- 
diate airport or to fly past. 

The schedule is the law both for the 
workers of Aeroflot and for the passen- 
gers. 

To violate it means to undermine 
faith in dependability of transportation. 
Imagine what would happen if a train 
had left 10 min. before schedule. 

Air transport is younger than rail 
transport. It might be for this reason 
that it does not have the many tradi- 
tions which are the pride of the railroad 

But air transport grows not daily, but 

Airport Disorder 

The Soviet people welcome new tech- 
nological achievements before which 
yield both time and distance. But they 
rightfully resent the disorder in the air- 
ports. Even at Vnukovo, the airport of 
our capital (Moscow), passenger service 
is still bad. Everyone who comes to 
Moscow by air is convinced of this. As 
soon as he puts foot on the ground, 


Soviet Airport Work 
Pushed for Tu-l-14s 

Moscow— Russia is keeping its airport 

provide badly-nccdcd additional facilities 

Improvements at the Kliaborvsk and 
Vladivostok fields arc being rushed in 
anticipation of the first trans-Siberian 
Tu-114 flights this spring. At Stalinabad, 
capital of the Tadzhik Soviet Socialist 
Republic, construction has started on one 
of the largest airport terminal buildings 
in Central Asia. ll-18s will begin regular 
flights between Stalinabad and Moscow 
during the second quarter of 1960. 

Russia reported that two other airport 
tcnninals have been completed. They arc 
at Krasnodar, north of the Caucasus 
Mountains, and at Petrozavodsk, north- 
east of Leningrad. 


there begin major and minor difficulties. 
The aircraft stops some 600 meters from 
the terminal, which distance the pas- 
senger must traverse on foot. 

Getting one's baggage is also no easy 

the passengers wander around the termi- 
nal looking for their things and stand- 
ing in line. And when at last they get 
their baggage and proceed to the bus 
terminal, there, too. they may suffer not 
a few misadventures. It works out that 
a thousand kilometers is covered in an 
hour, but it takes two or three hours to 
get from the airport to the city. 

Aeroflot employes must get into their 
heads that the nature of air transporta- 
tion demands the highest level of pas- 
senger service. 

Much of that which now hinders the 
air traveler can be easily eradicated by 
friendly and cooperative work of the 
great Aeroflot team. 

Nine Carriers 
Supplement MATS 

Contracts totaling $6,501,919.24 for 
the transocean transport of cargo and 
passengers from the beginning of this 
month through June 30 have been 
awarded to nine tommercial air carriers 
by Military Air Transport Service. 

According to MATS, the bulk of the 
contracts are to meet increased airlift re- 
quirements resulting from the release of 
MATS Boeing C-97 aircraft to the Air 
National Guard' and from Army's re- 
quest to move more personnel to and 
from overseas stations-by air. 

The balance of the awards represent 
a substitution for MATS flights while 
the service is engaged in test exercise 
Big Slam /Puerto Pine during the con- 
tract period. On this exercise. 465 air- 
craft will transport 22.000 Army troops 
to Puerto Rico. 

The nine carriers will transport about 
29,200 military passengers, 2,700 tons 
of military cargo and 900 tons of mixed 
traffic (passengers plus cargo) in the 
Pacific and Atlantic theaters. Successful 
bidders were Twentieth Century Air- 
lines. Inc.. SI, 93 5.742; the Flving Tiger 
Line, Inc.. S1.0S1.95S.82-, Seaboard and 
Western Airlines. Inc., S95S.835.50; 
Hawaiian Airlines. Ltd.; S857.955; 
Overseas National Airwavs. Inc.. S564.- 
292.50; Capitol Airways, Inc., S4S9,- 
278.32; Los Angeles Air Service. Inc.. 
S40S.161.92; Slick Airways. Inc.,S12S.- 
508, and Trans World Airlines. Inc., 
S77.187.18. 

In addition, MATS awarded short- 
term call contracts worth S351.011.4S 
and covering airlift requirements for 
3,400 military passengers in Alaskan and 
other Pacific areas during this month 
and April to five commercial carriers. 

These awards were to Twentieth Cen- 
tury. Los Angeles Air Service, Overseas 


National, Alaska Airlines, Inc., and 
Capitol Airways. They bring the total 
value of MATS contracts awarded to 
commercial airlines thus far this fiscal 
year and through September, 1960, to 
more than $85.5 million. 

Avro Starts Survey 
Of Turbofan Market 

London— A. V. Roe is conducting a 
market survey for two short-haul turbo- 
fan-powered airlines. Both are twin 
engined projects, with rear engine con- 
figurations. designed to cruise around 
Mach 0.85 and carrv a full pavload 
with reserves 500 naut. mi. 

Larger version seats 65 passengers 
and will be powered by the Rolls-Royce 
RB.165, a Conway-type turbofan en- 
gine with a fan ratio around 1:0. This 

mentioned by Rolls-Royce. 

Alternative version seats 50 passen- 
gers and will be powered by the Bristol 
Siddelcy turbofan BS.75 of 7,000 lb. 
thrust. The engine company is known 
to have concluded exhaustive aircraft 
design studies of multi-engined aircraft 
powered by a 7.000 lb. thrust turbofan 
having a fan ratio approaching 2:0. 
Fuel consumption of this engine, ap- 
parently. is on the order of 0.5 lb, hr. 

The design study has been in prog- 
ress by the group for about 1 8 months. 
De Havilland DH.121 aerodynamic 
data will be used extensively in the de- 
signs and may enable the company to 
sponsor an accelerated program akin to 
that developed for the Avro 748 if the 
market survey proves positive. 

Examiner Proposes 
New Piedmont Route 

Washington— Ozark. Lake Central 
and Allegheny airlines have been recom- 
mended for extensive route and opera- 
tional authority improvements by a 
Civil Aeronautics -Board hearing exam- 

Thc initial decision of Examiner 
James S. Keith, in the Piedmont Local 
Service Area Investigation, recom- 
mended permanent authorization for 
Ozark’s sen ices to Louisv ille and Clarks- 
ville Ft. Campbell Hopkinsville, Kv., 
and renewal for a five-year period of its 
authority to serve Owensboro, Kv. 

New route segments were urged for 
Lake Central by Keith who recom- 
mended that the airline's routes be 
expanded to include segments from 
Terre Haute to Evansville, Ind., and be- 
tween Cincinnati and Evansville. 

Keith also recommended the addition 
of Nashville, Tenn., to Allegheny’s 
route system from Huntington, W. Va., 
via the intermediate points of Lexing- 
ton, Frankfort and Bowling Green, Kv. 
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DRAMATIC 
ANSWER 
TO THE 
AIR 

CARGO 

DILEMMA 


Many air carriers, striving to answer perplexing questions 
presented by a growing air cargo industry, are facing a basic 
decision: should they convert outmoded piston engine 
passenger equipment and put it on to air cargo routes? 
Should they order proposed cargo jets with 100,000 lb. pay- 
loads? Should they wait for further turbo-fan evaluation 
before making their air cargo plane commitments? 

Canadair's Forty Four, offers a simple, practical answer to these 
vital questions. It is an optimum-size, all-new, all-cargo 
turbo-prop airplane that, in terms of productivity, is vastly 
superior to converted piston engine equipment, and one 
that offers, in comparison with the big jets, a payload 
capacity that is not unrealistically high for profitable opera- 
tions during the 1960's. Furthermore, the Forty Four syffers 
little or no operating penalties due to runway limitations, 
and there will be no community noise problems. 

The Canadair Forty Four has a productivity two to three times 
that of converted piston aircraft, at the same cost per airplane 
mile, and has a profit potential that will quickly recover any 
losses on disposal of piston engine aircraft now being used or 
contemplated for cargo usage. On the other hand, the Forty 
Four with a payload capacity of 65,000 lbs. and low break- 
even point is ideally matched to the natural expansion of the 
cargo market and will begin immediately to operate at 
profitable load factors. 

The Canadair Forty Four is flying now and is in production for 
the three largest all-cargo carriers in the United States, and 


can be introduced into existing fleets as early as January 1961. 
The Canadair Forty Four can operate in and out of all airports 
presently used by four-engined piston- powered aircraft. For 
example, at such an important airport as Midway, in Chicago, 
with only 6400' runways, the Forty Four can take off with 90% 
of its maximum payload and fly non-stop to San Francisco. 
Sophisticated design features, including swing tail and integral 
cargo handling equipment, slash direct and indirect costs. 
Step-by-step savings and economies inherent in the Canadair 
Forty Four, combined with its very attractive price, let 
precious capital dollars work for better return quicker than 
other "proposed" equipment. 

Thus General Dynamics Corporation’s Canadian subsidiary, 
Canadair, the specialist in air cargo, proposes the Forty Four 
as the answer to air cargo's biggest dilemma. 

Principal Features of the Canadair Forty Four 

1. Low prime cost— less than % the price of proposed jets. 

2. Low operating costs-estimated at $1.30 per aircraft mile, 
and less than 4 i per ton mile. 

3. Right size for the 1960's — its present payload capacity is 
ideally matched to forecasted requirements. 

4. No community noise problems -confirmed during present 
flight testing. 

5. No airport or runway limitations -every major airport 
open to the Canadair Forty Four. 

6. Growth potential— able to grow with the market. 

7. Available for delivery in January 1961. 


CANADAIR LIMITED, MONTREAL. C.N.OI.N SUBSIDIARY OF 

GENERAL DYNAMICS CORPORATION 




SHORTLINES 


AIRLINE OBSERVER 

► Braniff Airways announced last week that it has given Boeing Airplane Co. 
a letter of intent to purchase three Boeing 720-027 transports powered by- 
Pratt & Whitney JT3-C-7 turbojet engines. The order, which includes an 
option for a fourth 720-027, calls for delivery beginning in February, 1961. 
Cost of the fleet— including spares, parts, training and training aids, a flight 
simulator and supporting ground and shop equipment— will total about SI 5.5 
million. Payment will be made from internally generated funds and neither 
long term debt nor additional equity Is planned. 

► Trunkline common stocks listed on the New York Stock Exchange have 
suffered seriously during the market’s recent sieges of falling prices. None 
of the 10 carriers listed has shown any strength against the price drops, with 
the majority consistently setting new lows for the year during the early part 
of last week. Most observers feel that the sell-offs arc an inevitable reaction 
to a declining market because of the low rate of return on most trunkline 

► Jet surcharges on North Atlantic flights will be extended 30 days beyond 
Mar. 31 as a result of an International Air Transport Assn, traffic conference 
agreement to keep current fares in effect until May 1, while current emer- 
gency negotiations of the traffic conference continue in Paris (AW Mar. 7, 
p. 333). Last month, British Overseas Airways Corp., Pan American and 
Trans World Airlines announced their intention of dropping the surcharge 
on Mar. 31, the date current fares were to have expired. 

► Sabena Belgian Airlines will operate same-plane, through service between 
New York and Moscow on weekly schedules beginning Apr. 6 with Boeing 
700-300 Intercontinental turbojet transports, first U.S.-built jet to serve the 
Russian capital in scheduled service. Making one stop at Brussels, Sabena will 
cover the cast-bound route with a scheduled flight time of 9 hr. 45 min. 

► Vickers-Armstrongs Vanguard 950 Mk. 2 turboprop transport specifications 
for gross takeoff weight have been increased by 5,500 lb. to 146,500 lb.; maxi- 
mum landing weight has been hiked to 130,500 lb. from 121.000 lb. Maxi- 
mum zero fuel weight has been boosted by 10,000 lb. to 122,500 lb., and 
payload has been set at 37,000 lb., an 8,000 lb. increase. 

► Watch for Continental Air Lines to place an order for a fifth Boeing 707 
turbojet transport for delivery this spring. Plane is now at Boeing’s Renton 
plant with Continental markings and configuration awaiting completion of 
contract negotiations. 

► Lufthansa-German Airlines has contracted with Lockheed Aircraft Service 
for the conversion of two Lockheed 1649A Constellations to all-cargo planes. 
Aircraft will have a transatlantic payload of 37,250 lb., a rear door measuring 
1061 in. wide and 72 in. high, a forward door 565 in. wide and 72 in. high. 

► United Arab Republic aviation authorities have dropped plans to merge 
privately-owned Syrian Airways with government-owned Misrair because of 
strong opposition to the proposal by Syrian business circles. On the strength 
of assurances from UAR President Nasser that Syrian Airways will be per- 
mitted to operate in free competition with Misrair despite its refusal to 
merge, the airline plans to add Douglas DC-6Bs to its present fleet of Douglas 
DC-4s. 

► Aeroflot, Soviet state-owned airline, has informed its personnel that the 
depreciation period for obsolete Il-12s and U-14s must be extended since the 
piston-powered aircraft will “still be widely used for the next three-four 
years.” The carrier’s State Scientific-Research Institute says inspections 
made on the U-12s and Il-14s that have flown 13,500-14,500 hr. show that 
comparatively minor work (principally on the skin of the wing root) is neces- 
sary to ensure 20,000 hr. safe operation if the plane’s structure has not been 
affected by intercrystalline corrosion. Until recently, the Il-12s’ depreciation 
period had been set at 15,000 hr. 


► Aeroflot, the Soviet state-owned air- 
line, reports that it carried more than 

50.000 foreign tourists over its domestic 
routes in 1959 for a new foreign traffic 
record within the USSR. 

► Continental Airlines has signed an 
agreement with the Diner's Club, Inc., 
to honor the latter's credit cards in pur- 
chasing airline tickets. Northeast Air- 
lines and Western Air Lines already 
have signed similar agreements with the 
Diner’s Club. 

► Hawaiian Airlines reports a profit of 

531.000 for the last quarter of 1959. 
The carrier reports that this marks the 
first time it has realized a profit for the 
October-November-December period. 
Both inter-island and transpacific con- 
tract operations contributed to revenues 
of 82,073,000 for the period as com- 
pared with SI, 51 5,000 collected in the 
fourth quarter of 1958. Largest revenue 
gain was in inter-island passenger 
revenue, up 5366,000, half of which was 
attributed to sightseeing flights over the 
erupting Kilauca Iki volcano. 

► Japan Air Lines and Air France have 
signed a formal agreement to operate 
jointly between Tokyo and Europe via 
the polar route beginning Apr. 1 . Air 
France Boeing 707-320 turbojet aircraft 
will be used until JAL’s Douglas DC-8 
turbojets are placed in service on the 
polar route in the spring of 1961. The 
agreement also provides for an eventual 
similar joint venture on the southern 
route to Europe from the Orient. 

► Real Airlines of Brazil has added a 
second weekly flight from Sao Paulo to 
Los Angeles via Bogota and Mexico 
City. 

► Trans-Texas Airways has become the 
first U.S. domestic airline to honor 
American Express credit cards. The 
agreement provides for transportation 
by Trans-Texas only and does not apply 
to interline or transfer transportation. 
Trans-Texas says it chose the American 
Express plan because there are approxi- 
mately 100,000 card holders in its area. 

► Trans World Airlines will double its 
daily nonstop turbojet service between 
New York and London and Paris on its 
summer schedules. Effective Apr. 24, 
TWA will add three weekly Boeing 707 
flights from New York to London and 
one daily flight from New York to Paris 
which will continue on to Rome. On 
May 18. TWA will add four more 
weekly flights to London, providing for 
twice daily nonstop service to both 
London and Paris. 
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Bulova engineering extends from requirement to mass production 



Bulova mastery of clock escapements and precision manufacturing offers advan- 
tages in design and production of simple, rugged and inexpensive mechanisms 
integrating time, distance and acceleration. 

Bulova capability can make a whole lot of difference in the success and reliability 
of your program— commercial or military. 

Experience in precision design and manufacture is the Bulova tradition— the Bulova 
capability— it has been for over 80 years. For more information write— 


► Bulova 


Industrial & Defense Sales, 62-10 Woodside Avenue, Woodside 77, N.Y. 
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AVIONICS 



NEW type static dischargers (arrows), installed on trailing edges and tips of wings and tail surfaces, promise to greatly reduce precipita- 
tion static from corona discharge. New devices, developed by Stanford Rcseach Institute and tested bv Boeing on a 707, will be installed 
on new jet transport going to Qantas Empire Airways for service evaluation. Other jet makers are interested. 


Corona Static Discharger Replaces Wicks 

The dischargers installed along the 
trailing edges consist of two tungsten 
needles mounted near the end of a 
glass fiber rod measuring 10-12 in. long. 
The rod is coated with a resistive (con- 
ducting) material and is attached to the 
wing by means of a metal sleeve. The 
wing tip discharger consists of a small 
triangle of glass fiber, mounting two 
small tungsten needles which arc con- 
nected to the metal base through a 
resistive coating. 

lire new static discharger design is 
the result of studies of the basic mecha- 
nism by which corona discharge pro- 
duces severe static in airborne radio 
receivers. These studies indicated that 
there was very good radio frequency 
coupling between the radio antenna and 
the airframe at precisely the same loca- 
tions that corona discharge usually oc- 
curs. i.e., wing and tail extremities. 
1 Ins means that corona discharge static 
has a convenient path into the antenna 
and thus into the radio receiver. 

There are. however, two locations 
where this coupling, or RF field, is zero. 
If the corona discharge can be made to 
occur at these locations, little if any 
of the static will be transferred (cou- 
pled) into the antenna and radio rc- 

Thc new type static dischargers pro- 
vide the means for shifting this dis- 
charge point aft of the trailing edge 
to where the RF coupling is essentially 
zero. The aircraft’s charge travels to 
the two tungsten needle discharge 


By Philip J. Klass 

Menlo Park, Calif.— A Boeing 707 jet 
transport, to be delivered to Qantas 
Empire Airways, will be the first air- 
liner to be equipped with a new type 
of corona discharger which promises to 
greatly reduce precipitation static in 
airborne radio receivers. Other jet air- 
liner manufacturers reportedly also are 
contemplating using the new device. 

The aircraft static discharger, which 
replaces the long used discharge wicks, 
was developed by Robert I.. Tanner Of 
Stanford Research Institute and was 
first reported by Aviation Week (Apr. 
29, 1957. p. 7?). It has undergone sev- 
eral vears of testing by Stanford Re- 
search Institute and Boeing on the lat- 
ter’s 707 prototype aircraft. 

Precipitation static, which results 


from the discharge of an electric charge 
accumulated by an aircraft striking 
charged air and moisture particles, has 
long been a problem. 'Hie problem has 
assumed more serious proportions on 
jet transports because of the recent dis- 
covers that the jet engines themselves 
produce a charge build-up on the air- 
craft which results in periodic corona 
discharge and consequent interference 
with radio communications. 

New Static Dischargers 
Tire installation on the Qantas jet 
transport will consist of approximately 
21 of the new type static dischargers 
mounted on the trailing edges of the 
wing, elevator and rudder, with a dozen 
of a smaller, slightly different type of 
discharger installed along the tips of 
the wing and horizontal stabilizer. 
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SEARCH pattern which can be used by airliners and other aircraft not equipped with VHP 
direction finder, employing only normal \ 1 11- communications receiver. Using this search 
pattern, a DC-7 located downed beacon in United Air Lines tests in less than an hour. 


Miniaturized Rescue Beacon Starts 
Sending Signals on Water Impact 


points along the resistive coating which 
runs between the wing/ tail surface and 
the needles. 

Insofar as discharge energy is con- 
cerned, the needles are effectively con- 
nected directly to the fuselage. But at 
radio frequencies, the relatively high 
resistance of the coating and the capaci- 
tance between the needles and fuselage 
make the discharge points appear to 
be isolated from the fuselage. 

Originally Tanner contemplated iso- 
lating the trailing edge of the wing or 
tail surfaces by using a glass fiber sec- 
tion which was coated with resistive 
material, with the discharge needles 
located in the isolated aft portion of 
the wing. Tanner’s latest approach uses 
individual static dischargers which per- 
form the same function but which 
eliminate structural problems and per- 
mit case retrofitting of existing aircraft. 

Flight tests made by Boeing and 
SRI during the last two years disclosed 
the vortices at the wing tips produced 
localized low-pressure areas in which 
corona discharge could take place, in 
addition the familiar locations along 
trailing surface edges. This led Tanner 
to develop the smaller triangular-shaped 
dischargers for the wing tips. 

Original studies which led to the new 
corona discharger design were sponsored 
by Air Force Cambridge Research Cen- 
ter. Initial flight tests were financed by 
Wright Air Development Division, but 
when the program was hit by defense 
budget cutbacks in 1957. Boeing agreed 
to provide company funds. 

The effectiveness of the new static 
dischargers, as demonstrated in flight 
tests, and their relatively low cost, 
prompts Tanner to believe that all of 
the jet aircraft and many of the existing 
piston engine aircraft will replace the 
old discharge wicks with the newer 



WING tip installation for static discharger 
shows airframe coupling. 


Palo Alto. Calif-— Small, lightweight 
life raft rescue beacon, which automati- 
cally erects its own antenna and shirts 
transmitting on the international dis- 
tress frequency of 121.5 me. as soon as 
it hits the water now is being installed 
on United Air Lines’ Douglas DC S air- 
craft used on the route to Hawaii, 

The new miniature rescue beacon, 
which weighs only 9J lb. including 
water-activated batteries, will operate 
continuouslv for more than two days on 
its battery supply. Operating in the 
VI IF band, the beacon can be heard 
at ranges of nearly 150 mi. by aircraft 
flying at an altitude of 10.000 ft. 

The beacon was developed here by 
Granger Associates, in close cooperation 
with United Air Lines, which recently 
completed operational tests on the de- 
vice off Princeton, Calif. Because the 
rescue beacon operates in the VI IF 
band, any aircraft in the area equipped 
with conventional VIII 1 ' communica- 
tions receivers can locate the beacon 
in less than an hour by following a 
special search pattern (see sketch). 
United’s tests indicated. Coast Guard 
aircraft, equipped with VI IF direction 
fiuding equipment, can locate the bea- 
con far more quickly. 

The UAL-Granger rescue beacon de- 
velopment is an outgrowth of increas- 


ing airline concern over the value of 
the AN CRT-3 (Gibson Girl) rescue 
beacon that has been standard equip- 
ment on overwater flights, 'Hie Gibson 
Girl is so large and bulky (36 lb.) that 
it is stored in the aircraft and must be 
removed after ditching, a sometimes 
impossible task. 

A kite must be assembled or a balloon 
inflated with hydrogen to hoist the 300- 
ft.-long antenna into the air and the 
ground lead must be placed in the 
water. Then the device must be cranked 
by hand to transmit the distress signal. 
All this must be accomplished by sur- 
vivors who frequently are inexperienced 



NEW sea rescue beacon, developed by 
Granger Associates, will be used on all Uni- 
ted Air Lines DC-8s flying to Hawaii. Beacon 
weighs onlv 91 lb. is fully automatic, with 
antenna snapping into ]iosition when unit 
hits water. The beacon transmits on 121.5 
me., has range of 150 mi., operates for 48 hr. 
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20 H.P. SOLID FUEL GAS GENERATOR I 

This solid fuel gas generator was developed for use 
with either composite or double-base type fuels. 

The operating pressure is 550 PSI. the power duration 

A special TRW- developed energy transition design insures excel 
ignition characteristics and reliable operation. 

HYDRAZINE GAS GENERATOR 

Currently in active service are TArco-dcsigned and produced 
lightweight hydrazine gas generators ranging from 50 to 12.000 
These generators are capable of withstanding severe G-load 
and vibrational requirements during sustained operation. 

Tai’CO facilities are completely integrated for the economical 
development and manufacture of gas generators, 
with very short lead time required. 

RE-ENTRY TURBINE 

The re-entry turbine is a new concept that allows lower specific 
consumption by re-circulating gases through a single turbine 
wheel. Unit shown, with integral solid-propellant gas gencrato 
is in final stage of development. 

Graph below shows Specific Fuel Consumption as a function 
of power with single and 2-pass turbines. Note improved j 
performance with the re-entry turbine. 


This APU is a self-sufficient 
secondary power unit which provides 
hydraulic and electrical power for the 
Bomarc missile. It maintains constant speed 
and recovers very rapidly from sudden 
changes in load demand. The turbine-driven unit 
utilizes energy obtained from the decomposition of a 
pre-packaged monopropellant fuel. Unique features include 
a pressurized fuel system which eliminates fuel pump 
requirement, all-altitude lubrication system, and a constant speed 
electro-mechanical control not affected by load demand. The unit is now 
undergoing Military Preflight Rating Test. 
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irate high quality electric 
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( Time zero — a 
rocket motor case 
header, over five 
feet in diameter, fragments in 
a Budd Company laboratory. 


This case was fabricated by 
advanced techniques created 
and developed by Budd 
scientists. 


Your problems deserve the 
fresh and vigorous thinking 
available at the SpaeeAtomics 
Division of The Budd Com- 
pany, Philadelphia 32, Pa. 


SpacsAtom/cs it 

D/y/s/o/v 


* Film sequence taken at interva 
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ate of l/6i of a second. 


in such matters, perhaps injured and/or 

An analysis of more than 50 recorded 
forced landings in the Pacific during 
the past decade, made by Cdr. Henry 
M. Anthony, chief of communications 
for Coast Guard's western area, shows 
only four instances where military sur- 
vivors were able to launch Gibson Girl 
kites and/or balloons to hoist its an- 
tenna. and only three instances where 
distress signals were received by search 
and rescue units. 

In Cdr. Anthony's opinion, to use 
a Gibson Girl succcssfullv requires 
"manpower, stamina, perseverance, ex- 
perience, ideal wind and sea conditions 

Practically all of these arc eliminated 
in the case of the new Granger Model 
117 rescue beacon. The beacon is 
small enough to be attached directlv 
to the life raft and will be available 
if any life raft is ejected. Because the 
beacon goes into operation automati- 
cally. it can serve to pinpoint the loca- 

vivors. or if survivors arc badly injured. 

Because the beacon operates at VIIF 
frequencies, it needs only a small an- 
tenna. about 1 5 in. high. The spring- 
mounted antenna is folded back against 
the body of the beacon and held in this 
position by straps which dissolve in 
water, allowing the antenna to snap 
into erected position. The beacon 
measures approximately 4 x 4 x 29 in. 
with antenna folded back. 

The beacon itself is designed to float, 
and its base is weighted so that it will 
assume an upright position for proper 
antenna orientation. United Air Lines 
tests included the towing of the beacon 
at speeds corresponding to those which 
might be experienced in a drifting life 
raft to be sure the beacon would remain 
upright and would continue to function. 

Operation in the VHP band not only 
assures reliable all-weather operation, 
but permits the beacon to operate with 
very modest power output, about 0.7 
watt, yet achieve ranges of about 150 
mi. Transmitter is crystal-controlled to 
assure stability. 

Any airliner or aircraft not equipped 
with a VHP direction finder can locate 
the downed beacon by flying the fol- 
lowing search pattern. Search pilot notes 
time when the beacon signal is first 
detected, continues flying in same direc- 
tion until the signal fades out and 
notes total elapsed time since the sig- 
nal was first detected. The pilot then 
executes a 180 deg. turn, flics back for 
half of the previously elapsed time in- 
terval. then makes a 90 cleg, turn and 
notes whether the signal gets stronger 

If the signal gets stronger, the pilot 
continues in the same direction; if it 
gets weaker he executes a 1 80 deg. turn. 
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In either event the pilot flies until the 
signal again fades out, noting total 
elapsed time since he made the last 
turn. The pilot again makes a ISO 
deg. turn and flies back for half of the 
elapsed time, then executes a 90 deg. 
turn and notes whether the rescue bea- 


YVashington— Sharp criticism of the 
Pederal Aviation Agency study of the 
Decca Mark 10 system as a fixed-wing 
aircraft navigation aid, coupled with a 
plea for a direct comparison of VOR 
DMET with its Mark 10, was issued 
reccntlv bv the Decca Navigator Co- 
Ltd. 

The firm charged that the unfavor- 
able FAA evaluation (AW Jan. 11. p. 
33; pcb. 22, p. 43) was based on opin- 
ion. not fact. It detailed its ease with 
a point by point criticism of the major 
shortcomings of Dccca Mark 10 cited 
by the FAA and the nature and struc- 
ture of the questions asked of the eval- 
uating pilots. 

Decca withheld comment, however, 
on the main body of the FAA report 
dealing with an evaluation of the Dccca 
Mark 8 in helicopters because, the firm 
said, the FAA is in the midst of the 
second phase of its trials. 

A conclusion that VOR DMET is 
a more suitable system than Dccca can- 
not be inferred from FAA evaluation. 
Decca charged, because the former was 
not subjected to a simultaneous evalu- 
ation with Decca during the trials. 

"It seems indisputable to us." Dcc- 
ca's rejoinder to the FAA study says, 
"that this FAA document reveals a 
clear and urgent requirement for the two 
systems- VOR DMET and Decca-to 
be evaluated side by side on a direct 
comparison basis. Until this is done. 

satisfactory v resolved. 

Some of Decca ’s replies to specific 
points raised in the FAA study are: 

• Deviations of the tracking pen on the 
flight log display causing "incorrect 
navigation information . . .." as charged 
in the FAA report, did not exceed plus 
or minus 0.5 naut. mi. with the excep- 
tion of the chart of the Boston area, 
Decca says. 

• Cause of the loss of /.one identifica- 
tion at intermediate ranges where satis- 
factory coverage was expected was 
diagnosed before the conclusion of the 
flight tests, and although improved re- 
sults were obtained after a receiver 
adjustment, the better results were not 
mentioned in the report, Decca says. 

• Pilot's answers to the question, "did 
you find it possible to home on report- 
ing points off the printed airways?" 


can signal get stronger or weaker. If it 
gets stronger, he continues in the same 
direction: if it gets weaker, he makes a 
180 deg turn. This sequence of maneu- 
vers should bring searching aircraft over 
the rescue beacon or within visual sight 
of the life raft. 


(48% yes: 5% no; 47% no comment), 
contradict the FAA conclusion that a 
preprinted course is required to give 
the pilot sufficient position accuracy 
for holding and homing between fixes, 
Decca charges. Airline pilots using 
Decca, the firm claims, can fly holding 
patterns "to a degree of accuracy and 
safety unmatched bv any other system 
or combination of systems.” 

• From European operating experience. 
Decca points out. it cannot imagine any 
circumstances under which it would 
be necessary for two pilots to operate 
the Dccca and the aircraft itself simul- 
taneously. as charged bv FAA. 

• Pilots' answers to four questions is 
the basis for the FAA conclusion that 
Decca docs not provide steering infor- 
mation. forcing pilots to resort to other 
navigation aids. Decca says. The con- 
clusion cannot be deduced from these 
questions, the firm claims. The four 
questions and answers were: "Did the 
zone identification work properlv? 
(48% yes; 37% no); Were you able 
to sav within omni-airwav structure (9 
naut. mi.)? (23% yes, 62% no); Were 
you able to navigate by use of Decom- 
eters only? (28% yes. 35% no); and 
at any time did the flight log geographi- 
cal representation cause difficulties? 
(21% yes: 3% no)." 

In regard to the pilots' answers to 
questions. Decca made these points 
among others: 

• Nature of the question, "Were there 
any discrepancies between Decometers 
and the flight log after referencing?" 

answer no matter how insignificant the 

• Similarly, the question, “Were there 
any unaccountable excursions of the 
flight log during flight?" (52% yes: 
35% no) and on ground? 10% yes; 
4774 no), docs not provide quantitative 
indications of the size or significance of 
the excursions and permits the pilot 
to answer yes regardless of the magni- 
tude of the excursion. 

• Question and answers to “Did the 
flight log require resetting? Present 
difficulties? When? (a) Entering a 
Dccca area? (b) In fringe areas? (c) 
Changing charts? (d) Changing chains?" 
arc confusing. Also, flight tests were 
not necessary to determine what was 
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FAA’s Evaluation of Decca Mk. 10 
Was Based on Opinion. Decca Says 




freely conceded in Decca equipment in- 
structions; namely, that the flight log 
must be reset when (a) Entering a Decca 
area (b) Changing charts and (c) Chang- 
ing chains. Only 18% of the pilots in- 
dicated difficulties in changing chains 
compared with 47% encountering diffi- 
culty when changing charts even 
though the former also involves a chart 
change. 

Decca concludes that al least some 
of the questions were "leading” and 
that the percentage of "no comments” 
is "absurdly high” and should have 
prompted EAA to rephrase the ques- 
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► What’s in a Name— Moletronics 
Corp. is the new name for the Hymac 
Corp.. electronic test equipment manu- 
facturer which recently was purchased 
bv Miimeapolis-Moline Co. The term 
“molectronics” usually is used for 
molecular electronics. 


Sprague Awarded Contract 
For Engineering Assistance 
On B-58 Hustler 


The abundance of electronic 
equipment fitted into the small, 
dense, supersonic B-58 Hustler 
calls for comprehensive inter- 
ference control engineering. To 
obtain on-the-spot assistance 
for this extremely complex en- 
gineering problem, the Weapon 
System Manager for the Mach 
2 bomber at Convair's Fort 
Worth Plant has awarded a spe- 
cial contract to the Interference 
Control Field Service Depart- 
ment of the Sprague Electric 
Company. 

Under the terms of the con- 
tract Sprague will assist Con vair 
with the integration of both 
electrical and electronic equip- 
ment of airborne and ground 
systems into an even more effec- 
tive and reliable weapon system. 
Sprague staff engineers assigned 


to the project are already at 
work at the Fort Worth Plant. 

Sprague Interference Control 
Laboratories located in Dayton, 
Los Angeles, and North Adams, 
are supporting the Convair pro- 
gram as testing and sampling 
facilities. These laboratories are 
stalled by top interference and 
susceptibility control special- 
ists, and are equipped with the 
most advanced instrumentation 
and model shop facilities. 

For assistance with your 
Interference. Susceptibility, and 
Integration problems, write 
Interference Control Field Ser- 
vice Manager, Sprague Electric 
Co. at 12870 Panama Street, 
Los Angeles 66, California; 
224 Leo Street. Dayton 4, Ohio; 
or 827 Marshall Street, North 
Adams, Massachusetts. 


► Pressure Transducer— All solid-state 
pressure transducer, “the size of four 
dimes stacked on end,” will be unveiled 
this spring by Giannini Controls Corp., 
according to Donald II. Putnam, pres- 
ident. Initially the transducer will be 
used to detect pressure changes around 
helicopter blades, but eventually appli- 
cations should broaden. Similar multi- 
purpose transducer was developed re- 
cently at International Dvnamics Corp. 
(AW Jan. 11, p. 93). 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include: 

• United Testing Laboratories, Monte- 
res Park, Calif., 5375,000 contract from 
Wright Air Development Division for 
environmental testing of electronic and 
electromechanical components in ac- 
cordance with military specifications. 

• Sylvania Electric Products, Inc., 
S600.000 award from Bureau of Naval 
Weapons for production of low-altitude 
radar altimeters, APN-117. for heli- 
copters. This is second production 
contract for APN-117 received in past 
six months. 

• Telecomputing Coq>., Los Angeles 
will furnish research and developmen- 
tal data reduction services at Holloman 
Air Force Base, Alamogordo, N. M., 
under a 52,084,222 contract from the 
Department of the Army. 

• Electro-Optical Systems, Pasadena, 
reports a 575,633 contract for a Micro- 
baroswitch from Army's Los Angeles 
Ordnance District. 

• ACF Industries, Electronics Division, 
Rivcrdale, Md., a Sl.l million contract 
from Nasal Training Devices Center 
for conversion of P5M-1 flight and 
tactics simulator into newer P5M-2. 
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The horizon is always clear for the F-105 Thunderchief with NASARR...the compact, lightweight 
monopulse radar system designed and built by Autonetics. NASARR gives the Republic Thunderchief 
an uncanny sixth sense for air-to-air search, automatic tracking, air-to-ground ranging, ground map- 
ping, and terrain avoidance — regardless of height, speed, attitude, or visibility. For more than a 
decade Autonetics has pioneered the way with monopulse radar systems like NASARR to give 
America’s pilots the keenest trail sense possible. 
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Marquardt ADVANCED PRODUCTION CAPABILITY for air and space 


MARQUARDT/OGDEN RAMJETS FOR 
USAF-BOMARC PROVE 100% RELIABLE 
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Marquardt/Ogden delivered its first production engine to 
the Air Force in June 1957, one month ahead of schedule. 
This was achieved despite the problems of creating, build- 
ing and implementing a modern production facility and 
staffing it with qualified engineers and technical person- 
nel. In the more than two years since, each and every 
delivery has been as-per-contract-schedule, while Ogden 
ramjets have proved 100% reliable in all test flights of 
Bomarc IM-99A. 

By strict adherence to a realistic learning curve, Ogden 
Division currently delivers its supersonic ramjets at far 
less than their mid-1957 delivered cost— this despite the 
ramjet engine system’s relatively early stage of maturity. 

Recent expansion and additions further enhance 
Marquardt/Ogden’s capability. In 1958 the plant doubled 
floor space to almost 'A million square feet, with numbers 
of employees increasing 93%. 1959 marked Ogden Divi- 
sion’s addition of a first-of-its-kind Spin Forge and 
completion of a new facility for explosive metal forming. 
Ogden’s US AF- Marquardt acceptance test facility at 
Little Mountain gives the Division full-plant capability. 

Marquardt/Ogden is now capable of producing space- 
age hardware in all of its basic configurations— cones, 
cylinders, rings, parabolic shapes— using the most sophis- 
ticated of space-age metals. 

Responsible for Marquardt/Ogden's record are : a crea- 
tively cost-conscious management team headed by Mr. D. 
K. Tasker (pictured left) ; early application of industry's 
newest and most advanced production and metal working 
techniques ; a facility cited by Factory Magazine as one of 
America’s top ten ; and the efforts of the Division’s nearly 
2,000 men and women workers. All combine to provide 
Department of Defense and Weapon Systems Managers 
with a unique capability for the on-time delivery of reli- 
able space-age hardware at minimum cost. 

For additional production capability specifics, you are 
invited to contact: Manager, Customer Relations Depart- 
ment, Ogden Division, The Marquardt Corporation, 1000 
West 33rd Street, Ogden, Utah. 

Current expansion creates a number of 
outstanding opportunities for: Product 
Development, Materials and Process, 
Manufacturing and Production Test , 

Engineers; and skilled machinists. 





top High energy (explosive) forming produces hereto- 
fore "impossible to form" shapes— typifies Marquardt/ 
Ogden's continuing quest for optimum materials and 

CENTER. Marquardt/Ogden's massive Spin Forge is the 
most powerful of its type for cold-flow forming of space- 
age metals. It compliments the Division's new explosive 
metal forming facility and other specialized equipment. 
BOTTOM. USAF-Marquardt Jet Laboratory-Ogden at 
Little Mountain, some 15 miles West of Ogden, accept- 
ance-tests every production engine system produced by 
the Division; is capable of simulating flight at speeds in 
excess of Mach 3, altitudes above 100,000 feet. 
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CANNON ELECTRIC COMPANY, 3208 Humboldt St, Los Angeles 31, Calif. 




Minuteman Support Refined to Cut Costs 


By Richard Sweeney 

Ground support systems and compo- 
nents for the Minuteman intercontinen- 
tal ballistic missile (AW Mar. 7. p. 1 35) 
have constantly undergone comprehen- 
sive re-evaluation during development. 

Reasons for improvement studies are: 

• Eliminating a job which requires one 
man 24 hr. per day saves from S3 50.000 
to 5500,000 in capital expenditure. 

• Spending SI 00,000 to solve a prob- 
lem to save SI, 000 per Minuteman silo 
would yield a huge saving, considering 
the total number of silos planned. 

Basic Minuteman concept calls for 
minimum personnel and technical skill 
to perform operational and maintenance 
tasks on missiles deployed in revnote- 

Parts may be shipped directly from the 
manufacturer, such as rocket engines or 
the guidance package, or shipped to 
the plant of Minuteman assembly and 
test contractor— Boeing Airplane Co.— 
where they would be incorporated into 
a subsystem or system, then sent on to 
the assembly center. 

Transporter-erector designers faced 
some specific problems which required 
continued study: 

• States where Minuteman either will 
be deploved or will pass through en 
route from assembly center to silos have 
a wide variety of limits on maximum 
total vehicle weights allowed, allowable 
weights per axle, and foot print pres- 
sures. All these states do have waiver 


provisions. USAF. through the De- 
partment of Defense Military Traffic 
Management Agency, has talked with 
State officials and it appears that waiv- 
ers will be obtainable when needed. 

• Transporter-erector will have to use 
standard off-the-shelf components, yet 
still meet highway weight limits. This 
imposes a weight control as strict as 
that for aircraft. 

The designers produced a missilc- 
transportcr-crcctor combination which 
falls generally into the middle of the 
weight spectrum of the various states 
limits, with waivers. 

High shock sensitivity of Minute- 

dated in the suspension and mounting 
of the container s elements. I he missile 

tcgral part of the container, with shock 
mounting used between the missile and 
carrier und the carrier and container. 
Minuteman is restrained longitudinally 
in the carrier as well as vertically. 
Special shock provisions are made be- 
tween the container and its rear bogie. 
The multiple suspension spreads loads 
into three points. 

Ceneral Motors and Cessna, two 
transporter-erector subcontractors, de- 
signed for Minutcman's weight distri- 
bution which results from variations in 
first, second and third stage engines. 
However, the vehicle accommodates the 
missile's total weight and its distribu- 
tion so that failure of any single ele- 
ment in the suspension system would 


not necessarily cripple the vehicle. Be- 
cause of the strict weight control, there 
is no overdesign to compensate for par- 
tial disability of the vehicle. 

Roads to silos which the transporter- 
erector will traverse will vary consider- 
ably. Vehicle is designed to move at a 
fair speed over reasonably good gravel 
roads. Depending on soil and weather, 
it may even be able to go directly from 
highway to silo, across deserts and cow 
pastures. 

The transporter-erector is a self-con- 
tained unit, with the prime mover-con- 
tainer combined. The vehicle incorpo- 
rates all auxiliary power required for han- 
dle silo. Artificial temperature and 
humidity environment for the solid- 
propellant rockets is provided inside 
the container. Electrical and hydraulic 
power to erect the container to the ver- 
tical. then lower the missile into its silo 
with the container's integral hoist also 
is provided. 

Erection process calls for detaching 
the container's rear bogie, then hy- 
draulically raising the container to the 
vertical. Concrete pads on which the 
hydraulic crecting-rams rest are very ac- 
curately located, and sene to align the 
container in relation to the silo. 

Vertical and longitudinal restraints 
which hold the missile on the carrier 
arc released prior to lowering the mis- 
sile. The container lowers tb" missile 
into the silo, keeping it clear or walls, 
and accurately positions Minuteman on 
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RCA 501 - SOUNDCRAFT INSTRUMENTATION TAPES 


more upon electronic data processing. For 
many corporations, the heart of their data reduction and stor- 
age operation will be the new RCA 501 Computer System. 
The crucial testing period of this new computer called for 
the most reliable of instrumentation tapes . . . Soundcraft. 
And, Soundcraft Tape proved to be the perfect working 
partner— not only in the testing, but afterward, in continu- 
ous working use. 

In short, experience has proven that Soundcraft works best 
on leading computer systems, like the RCA 501. Let preci- 
sion-made, trouble-free, error-free Soundcraft Instrumenta- 
tion Tapes go to work for you. Complete literature on request. 


reeves SOUNDCRAFT corp. 


Great Pasture Rd„ Danbury. Conn. • Chicago: 28 E. Jackson Blvd. 
Los Angeles: 342 N. LaBrea • Toronto: 700 Weston Rd. 


the missile support structure above the 
base of the silo. 

A driver and driver-helper make up 
transporter-erector crew. This crew is 
supplemented by a team of four men at 
the silo. The six-mail group does all the 
work necessary to prepare the missile 
and put it into the ready condition 
(providing no major malfunctions oc- 
cur) before they leave the silo. 

Major dimensions of the Minute-man 
silo arc well-defined now, following the 
tests at Edwards Al-'B. in which scale 
models, then full size missile models 
were fired successfully from simple steel 
tube configuration, with a blast deflec- 
tor at the bottom. The fifth full-scale 
firing in these tests successfully used a 
prototype control system and autopilot 
guidance. It also was the first launch in 
which the rocket nozzles were swiveled. 
First stage engines only were used, 
partly loaded to give three seconds burn- 
ing time, accelerating the missile to 
about 5g. A nylon tether restrained the 
missile, prevented it from falling back 
into the silo. 

Silo interior details have not s et been 
settled. The placement and design of 
platforms for missile checkout and 
maintenance along the sidewall is one 
example. 

Another problem getting attention 
is a rapidly moving silo lid which would 
withstand a near-miss blast, then move 
away fast for Minute-man launch. The 
door also would have to withstand a 
negative pressure of significant magni- 
tude which immediately would follow 
the blast. 

Electronic Gear 

Minuteman electronic ground sup- 
port equipment is designed to the same 
general criteria and on the same phil- 
osophy as other elements of the weapon 
system. In view of the large number of 
missiles involved in the Minuteman pro- 
gram, seeking the most economical, re- 
liable and secure approach for deploy- 
ment and support generates a very com- 
plex design process. 

Every technique or capability included 
in the electronics lias to pay for itself 
in survival of a missile during attack 
and launch for retaliation. 

Operational readiness condition of 
Minuteman in the silo will be displayed 
in the launch control center by go, no- 
go lights only. Lights will be activated 
by the sequencer-monitor part of the 
missile checkout-launch control equip- 

A sequencer-monitor constantly 
checks enough of the missile’s key sys- 
tems to establish existence of a major 
fault, one which would prevent a suc- 
cessful launch. Sequencer-monitor read- 
out provides no specific fault informa- 
tion in the launch control center. 

Philosophy of this operation is based 
on missile readiness decisions being 



This Deutsch-designed crimp, used for 
Deutsch DS miniature snap-in connectors, 
consists of two series of four indents. 

It assures a crimp that is stronger than 
AN #18 wire itself. Special Deutsch 
crimping tools (manual or automatic) 
make the crimping simple, swift and sure. 

what’s mo re... Deutsch-designed 
tools solve the problems of inserting and 
removing contacts, quickly and easily. 



• silicone inserts; no shrinkage, bonding 

:ss of 300° F 
ing Deutsch DM (MS) 
raents of MIL-C-26482 

So why worry ? For details on completely 
reliable snap-in type connectors, contact 
your local Deutsch representative 
or write for data file H-3. 

The Deutsch Company 

ELECTRONIC COMPONENTS DIVISION 

Municipal Airport • Banning. California 
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For Jet Safety Now: 


Maximum Coverage at Minimum Cost 

Gilfillan Foresighted Planning 
Protects Multimillion Tax Investment 


The expanded area of control absolutely 
essential for safe guidance of today’s high- 
performance jet aircraft is provided right 
now — through relatively low-cost field 
modifications of Gilfillan GCA equipments 
that have been operational world-wide 
over the past ten years. 

Radar altitude coverage is more than 
quadrupled, from 12,000 feet to 50,000 
feet. . .range increased 50%, from 40 to 60 





the fir.it GCA equipment. 


miles— through quick, on-site installation 
of these modification kits. 

Only the “building block” designing of the 
original Gilfillan GCAs makes possible 
this low cost up-dating to today’s jet climb 
out and penetration requirements. 
Gilfillan foresighted planning results in 
safeguarding flying personnel and aircraft 
now — by providing, immediately, extend- 
ed coverage vital for jet aircraft safety. 



Gilfillan ability to design for planned non- 
obsolescence is recognized and proven. 
Current example : The new Gilfillan modifica- 
tion kit program up-dates a 1950 GCA radar 
to 1960 jet age standards. It saves a multi- 
million dollar Federal investment from 
becoming obsolete. The modifications provide 
1960 safety for thousands of military and 
civil aircraft in 38 countries, at less than the 
cost of one aircraft. 


/ GILFILLAN DESIGNS FOR , 

/ PLANNED NON -OBSOLESCENCE / 

/ y 


(jilfillan 


Gilfillan’s experience, foresight and manufac- 
turing capabilities are available for complete 
research, development and production in the 
fields of Air Navigation, Electronic Counter- 
measures, Missiles and Instrumentation, 
Radar Trainers and Ground Support Systems. 


Seven Gilfillan Plante in Southern California 

headquarters: 1815 Venice Boulevard 
Los Angeles, California 



Sometime in the 60's, America may have a 
manned station in space — and it could look a 
lot like this scale model by Lockheed. 

We have much to learn before it can be built. 
Research is our stairway to space — basic 
research that seeks to discover the new rather 
than develop the known. We cannot predict what 
such research will discover, or when — but we 
delay it or curtail it at our peril. 


Today, at Lockheed's Missiles and Space Divi- 
sion, more than 5,000 scientists and engineers 
are engaged in one of U.S. industry's broadest 
research and development programs. One group 
is conducting private industry’s largest, most 
diversified program of fundamental research in 
space physics. Already they have made massive 
contributions to America’s space technology— 
particularly in the Discoverer, MIDAS, and 
Samos satellite programs of the U.S. Air Force. 
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made by the sequencer-monitor, which 
gets its data from a number of discrete 
pieces of information in an instantane- 
ous and constant closed loop operation. 
This is in contrast to past missile check- 
out systems wherein missile parameters 
are measured and fed into a computer 
where they arc compared with estab- 
lished limits, then displayed by a con- 
sole in their proper position in the oper- 
ational sequence, after which human 
judgment decides what action to take. 

At the same time the go, no-go light 
would be showing in the launch control 
center, a gross category of the fault 
would be displayed on a readout at the 
missile site rather than at the launch 
control center. This readout tells main- 
tenance personnel if they must replace 
a part in guidance, flight control, hy- 
draulic or electrical systems, but will 
not pinpoint the fault below the general 
system level. 

When the no-go signal appears in 
the launch control center, one mainte- 
nance man goes to the silo to read, the 
fault category, then calls back what type 
maintenance gear should be taken to 
the site, or whether the whole missile 
needs replacement. 

Cost calculations preceding adoption 
of the go, no-go light only on the 
launch control center panel, while sys- 
tem fault readout is located at silo, 
were predicated on a very high missile 
reliability rating. The concept is feasible 
only if this level of Minute-man relia- 
bility is achieved. 

If missile reliability had been calcu- 
lated at less, then silo panel readout 
data would have been transmitted to 
the launch control center from each 
silo. Since burying cables between 
launch control center and silo is one of 
the highest costs for early Mihutcman 
installations, a wrong basic facilities de- 
cision in this area could increase system 
cost by a factor of 10 or more. 
Maintenance Planning 

Logistics and maintenance designers 
now are trying to decide what type of 
maintenance packages should be de- 
signed for use in the deployed areas. 
Current thinking favors a van kit, simi- 
lar to a telephone company truck. 

The van would contain checkout 
equipment to analyze the faulty system 
down to the drawer level, drawer be- 
ing Minuteman equivalent of black box 
plug-in module technique in past sys- 
tems. Some vans may be equipped to 
check out and sen-ice specific systems 
and to stock spares. 

Minuteman concept has the drawer 
replacement as the lowest level of work 
to be done on the missile in the silo. 
This requires less technical skill for field 
maintenance men, but stable personali- 
ties will be required. There also is a 
weight limit on what one man ade- 
quately can handle in entering the silo, 


LATEST ADDITION TO THE PACIFIC FAMILY OF ACCELEROMETERS... 
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gaining access to the missile, making 
the change and getting back out again 
safely. Current thinking is that although 
electronic components and systems will 
operate constantly in Minuteman, air 
conditioning for the solid-propellant 
rocket engine environment will cool the 
entire missile/silo combination ade- 

Communications between launch 
control centers and silos will use stand- 
ard telephone wire techniques in early 
installations. However, various radii) 
communication techniques are under 


study, to simplify communications, in- 
crease the reliability and security, and 
lower cost. 

A system which may fit this require- 
ment is an earth-current communica- 
tions scheme under study by Space 
Electronics Corp., Glendale, Calif.. 
which uses earth's conductivity to 
carry electromagnetic radiation from 
launch control center to silo (AW Mar 
18, ’59, p. 26). 

Individual electronic components, 
such as transistors and diodes, will 
undergo extensive tests prior to incor- 


poration in Minuteman system. It is 
planned to gather sufficient data on in- 
dividual components to eliminate the 
confidence factor from the reliability 
specifications. In some cases, manu- 
facturers arc having to revise production 
techniques to qualify their products for 
the program. 

Intent is to test individual types of 
components so that, when they are in- 
corporated into a large Minuteman sys- 
tem or subsystem, ratings will be so well- 
known that a valid over-all reliability 
rating can be placed on the assembly. 



Air Force Studies Minuteman Silo Needs 


By J. S. Butz, Jr. 

Edwards AFB, Calif.— Air Foree-Boe- 
ing tests conducted here thus far have 
effectively demonstrated that the Min- 
uteman solid-propellant ICBM can be 
launched successfully from underground, 
and the silo launcher development pro- 
gram for the missile has shifted to a 
search for the most economical silo di- 
ameter and construction materials. 

Silo diameter has a critical influence 
on silo construction costs. It is esti- 
mated that a reduction of one foot in 
permissible silo diameter would result 
in a large dollar savings in any nation- 
wide construction program. The pres- 
ent silo launch project is balancing 
construction economy against possible 
missile damage during firing from heat- 
ing and pressure loads which increase 
rapidly as the silo diameter is reduced. 
A major phase of this project's work is 
to choose the most economical con- 
struction materials that also will provide 


the required blast protection for the 
ICBM and will not spall or disintegrate 
during a silo firing. 

Full-scale battleship models of the 
Minuteman have been fired five times 
from two test silos in the hills above 
Rogers Dry Lake after more than 200 
small-scale’tests defined the general con- 
figuration of the operational silo (AW 
Dec. 7, p. 57). Subsequent firings will 
be made with dynamically similar mod- 
els to check the design estimate that 
missile vibration will not have any no- 
ticeable effect on a silo launch. 

First-stage engines used during the 
full-scale firings had a burning time of 
only 3 sec. and propelled the test mis- 
sile 1 50 to 200 ft. above the silo with 
an acceleration of about 2g. Nylon 
ropes in a slingshot arrangement were 
used to put a side force on the missile 
at an altitude of about 150 ft. to pre- 
vent it from falling back into the silo. 

Propellant gases from the first stage 
engine are exhausted along with the mis- 


sile out of the top of the silo after being 
rerouted by simple curved deflector 
plates in the silo base. Clearance of 
three to five feet will be left between 
the side of the silo and the missile to 
allow passage of these rocket exhaust 
gases. Heat transfer and acoustical and 
pressure loads during a launch from 
this confined space have been found to 
have no detrimental effect on a missile 
with the stiffness of the Minuteman. 

Air Force also is assessing the ability 
of liouid-fueled ICBMs to withstand 
launch from the bottom of a silo so 
that the elevator systems in their cur- 
rent silo designs can be eliminated, and 
the missiles will not have to be exposed 
at the ground surface prior to launch. 
There is some controversy as to whether 
these thin-skinned missiles can be em- 
ployed in this manner since they are 
affected bv vibrations to a much greater 
degree than solid-fuel rockets, and their 
initial low acceleration would keep them 
in the silo three to four times as long as 
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THESE AND DOZENS OF OTHER MEASUREMENT AND 
CONTROL SUBSYSTEMS IN DAILY OPERATION HAVE 
BUILT THE GIANNINI REPUTATION FOR FAST, 
KNOWLEDGEABLE DEVELOPMENT OF SYSTEMS 



A "GUN BARREL" HALF-A-MILE LONG 

The need was for a new inertial platform. Small and light enough for 
tactical missiles. Yet able to keep the boost trajectory gun-barrel-straight 
and the impact dispersion small. • First to answer the need was Giannini 
with a revolutionary new inertial system you can hold in your hand . . . and which costs one tenth as much 
as full guidance. • This startling development is made possible by Giannini's diversified capabilities and is 
based on two exclusive Giannini components. A miniature free gyro. And an ultra-miniaturized accelerom- 
eter which senses very small lateral accelerations, yet ignores the high g's of boost thrust. 



PITCH TRIM COMPENSATOR FOR DC-8 JETLINER 

Problem... As aircraft proceed into the transonic speed range, aerodynamic 
trim characteristics change. An adjustable Mach computer and power 
package were needed to deliver corrective force at the pilot's control 
column. • Solution ... Giannini delivered a small, highly accurate 
servocomputer-controller with a pulse-modulated output. • Douglas now 
specifies the Giannini Trim Compensator system as standard equipment 
on every DC-8 delivered. 


THREE-AXIS RATE GYRO SYSTEM FOR TITAN 

Flight stabilization of the Martin Titan required a package gyro 
system— to provide the highest degree of performance 
stability, accuracy and reliability under severe environmental 
conditions. • Giannini met the requirement by designing a 
three-axis gyro system for flight control and for telemetering 
pitch, roll, and yaw rates. Two of these subsystems 
are used in every Titan. 

• • 




THIS MAKES GOOD SENSE: HE WHO KNOWS 
MOST ABOUT ALL THE PARTS CAN BEST PUT THEM 
TOGETHER INTO A WHOLE THAT WORKS. ONLY 
GIANNINI HAS PROVEN EXPERIENCE IN SUPPLY- 

ALL OF THESE COMPONENTS 


INERTIAL INSTRUMENTS 


Success in the design and production of inertial 
instruments puts a premium on the maker's experi- 
ence. For more than a decade, Giannini has been 
developing outstanding inertial components for the 
nation's missiles and spacecraft. The line includes: 
Gyros, Rate and Free. High-level AC or DC 
output. AC and DC electrically powered rotor. Pyro- 
technic rotor. High reliability in presence of 
unfriendly environments. Accelerometers, 
Linear and Statistical. Environments: normal, 
high-temperature, intense nuclear radiation. 
Integrating Acceleration Switches. Used by 
virtually all major 
prime contractors 
in scores of 
world-wide 
projects. 


The Giannini line of precision potentiometers and 
special electromechanical devices meet standard 
and special needs for all types of high-performance 
servo systems. Included are: Precision Potentiom- 
eters. Linear and non-linear. Single-turn and 
multi-turn rotary. Low-torque models. Rectilinear 
units with or without spring loading. Unique 
Spiralpot® with infinite resolution from a wire- 
wound element. Stepping Motors — Segmented 
Torquers — Milliwatt Motors. More reasons why 
Giannini serves aerospace engineering/manage- 
ment fast and well... in design, liaison, production, 
field service. 


AIR DATA INSTRUMENTS 


Giannini Air Data Instruments offer you the widest 
choice in the industry. For years they have set 
avionic standards and served as building blocks for 
control and flight test subsystems. The Air Data line 
includes: Absolute, Differential and Gage 
Pressure Transducers — Servoed Pressure and 
Pressure Ratio Instruments — Probe and Vane 
Sensors. All give evidence of a progressive en- 
gineering philosophy that emphasizes originality, 
simplicity, flexibility. 

• 

SERVO COMPONENTS 



FACILITIES ... A PLANNED FLEXIBILITY 

Every Giannini product is designed to solve a 
specific problem. Often, a problem never before 
solved. This calls for utmost flexibility. In design. 
In manufacture. 

At Giannini, flexibility is management-planned and 
management-guided with emphasis on these basics: 
Qualified personnel. Continuous training. A core of 
proved principles and procedures. Awareness of 


schedules. Control of critical processes. Responsi- 
bility with authority. 

These basics guide the work of all Giannini depart- 
ments and echelons. You benefit from them when 
you choose Giannini as your contractor for 
advanced subsystems management and creative 
development programs. 


SALES ENGINEERING OFFICES 

Ask a Giannini representative to call for a friendly, informative talk about 
your system and component needs. You'll find he has been selected for high 
technical competence and for his attitude of helpful service. 



TECHNICAL LITERATURE 

Like a parabolic antenna to the space pilot, case 
studies and other Giannini technical literature 
focus valuable information and guidance for those 
with advanced design and project responsibilities. 
Please order by title or number. 


System Case Studies 


^Giannini 

Controls Corporation 91S East Green Street, Pasadena, Calif. 
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the Minuteman. The two silos at Ed- 
wards are approximately 90 ft. deep and 
25 ft. in diameter and could be used 
for launch tests of full-scale Titan or 
Atlas models with short burning time 
engines. 

Silo development program for Min- 
uteman has been primarily an empirical 
study to determine the effects of: 

• Missile movement out of the silo 
(emergence). 

• Flame deflector shape. 

• Silo depth and diameter variations. 

• Changing missile angle of attack. 

• Off-center missile positioning within 
the silo. 

• Canted nozzles. 


• Liner material changes. 

First tests were begun by the Air 
Force in April. 1958. with a i2 in. dia., 
4,000-lb.-thnist engine in a steel tube. 
More than 200 tests were made with 
models of less than 10% scale to obtain 
a broad reading on the effect of the de- 
sign parameters listed above. For exam- 
ple 45 different flame deflectors were 
tested. 

A number of questions developed 
during these small scale tests could not 
be answered properly without larger 
scale tests, so a one-third scale Minute- 
man and silo were designed. The first 
test with this rig was accomplished in 
February, 1959. Boeing took over the 
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WHY M-D ROTARY 
POSITIVE BLOWERS 
develop 
higher 
pressures! 

The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
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Bendix 

Craftsmanship 
at work for you 


New Bendix 

BACKWARD -WAVE 
OSCILLATOR TUBES 
OPERATE IN 
FREQUENCIES 
FROM 40 KMC/S 
TO 75 KMC/S 

The new line of Bendix® 
Backward-Wave Oscillator 
Tithes generates microwave 
energy at extremely high 
frequencies never before 
available. 

| These new tubes provide 
a wide range of usable fre- 
quencies for applications in: 

advanced types of multi- 
channel telephone and tele- 
vision systems, high defini- 
tion short-range radar, highly 
directive communications, 
microwave spectroscopy tint! 
other fit-ills where low power, 
voltage-tuned millimeter 
‘ wave-length radio frequency 
energy is required. 

For more detailed infor- 
mation on these tubes, write 

UCTS, RED BANK DIVISION. 
BENDIX AVIATION CORPORA- 



Division 





Canadians Build Mockup of First Satellite 

Canada’s first space satellite will be made of aluminum and glass fiber. The 200-lb. device 
will cam- banks of solar cells around its 42-in.-dia. midscction. Thor-Delta vehicle is sched- 
uled to launch the satellite into a polar orbit in 1961 (AW Feb. 29. p. 26). 


primary responsibility (or these tests 
from the Air Force ill Mat. 1959. and 
15 of the 25 scheduled one-third scale 
silo tests have now been completed. 

Full-scale silo testing began last Sep 
tember in the two silos here. Steel liner, 
of various diameters are placed inside 
these holes to simulate several sizes o 
operational silos. The test missiles are 
placed on heavy steel stands 6 to 10 ft 
high at the bottom of these liners. Stee 
deflector plates of several shapes are 
available to fit around the steel stands 


A major problem now under consid- 
eration is the design of a simple, fast- 
opening. blast-proof door for the top of 
the silo. One simple solution under 
study is to use the pressure from the- 
rocket exhaust gases to move the heave 
door. Counterweights for the door could 
set the internal pressure needed to open 
it. This would have to be balanced 
against the amount of negative pressure- 
expected on the surface after a near miss 
by a large yield warhead, which could 
possibly open the door before firing. 


British Score High Missile Costs 


London— I Velve-fold increases in the 
estimated costs of missiles were revealed 
in the House of Commons recently 
accompanied by allegations that mis- 
leading reports had been made by the 
now defunct Ministry of Supply to the 

Sir Edmund Compton in his report 
on the civil appropriation accounts for 
1958-59 revealed that Britain's first 
generation of missiles— estimated to cost 


S22.-I million-had in fact cost 5308 
million. 

The report is a far-ranging com- 
mentary on government spending pre- 
sented annually by the controller and 
auditor general, a civil servant who con- 
trols issue of money to government de- 
partments and audits departmental 
accounts. 

Tlie actual missiles were referred to 
only as Type A, B and C, but these 
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Atlas-Centaur Cutaway 

First cutaway drawing of Atlas-Centaur space booster shows large volume required for liquid 
hydrogen tank compared with that of liquid oxygen bank in upper stage. Both USAF and 
National Aeronautics and Space Administration will use Centaur. Upper stage, built by 
Convair, is powered by Fratt & Whitney XLR-115 engine. It also will be used in Saturn. 


have been identified as Sensing. I'hun- 
derbird and Firestreak, respectively. 

Most serious example of costs exceed- 
ing estimates occurs with the Scaslug, 
which was Britain's first guided missile. 
Contract for its development was 
placed in February. 1949. the cost 
being estimated by the Ministry of 
Supply at between S2.S million and 
S4-2 million. This missile, which has 
still not entered service, has now cost 
SI 12 million. 

The English Electric Thunderbird 
estimated to cost $7 million when the 
contract was placed in 1950 has since 
cost S75.6 million and expenditure on 
the de Mavilland Firestreak put at 
SI 1.2 million when the contract was 
placed in 1952 has since reached SI 20 
million. 

General industry reaction indicated 
that the total costs of all the missiles 
mentioned was not excessive and that 
the original estimates were totally un- 
realistic. “Who ever thought you could 
develop a ship-to-air missile from 
scratch for S2.S million?" was tvpical 
of the comments from several sources. 

In the case of Scaslug, the prime con- 
tractor appointed bv the ministry— 
Armstrong Whitworth Aircraft. Ltd’.— 
was a member of the Hawker Siddcley 
Group. The Treasury was infonned 
that the whole resources of this group 
would be behind the development, and 
annual development contracts followed. 


The contract did not provide a firm 
specification. 

The subcontractors included Sperry 
(control). General Electric (guidance) 
and Imperial Chemical Industries (pro- 
pulsion). According to the report, de- 
velopment got considerably behind 
schedule and in 1955 the Ministry be- 


came critical of the group’s "failure to 
bring its resources into action, and ex- 
pressed dissatisfaction with the con- 
tractor's failure to provide competent 
leadership and to coordinate effectively 
the work of the other contractors." In 
1956. the report reveals, the Ministry 
itself assumed responsibility for the co- 
ordination of the project and reduced as 
a direct penalty the profit allowed the 
group by SI 06^000. 

Delivery of Scaslug, the report notes, 
is now expected to begin five years later 
than originally called for in the staff 
requirement. 

Two particular sources of delay, says 
the report, were the need to change 
from one type of rocket motor to an- 
other. and the failure of the group to 
provide adequate leadership. 

But the report adds that to a large 
extent, “the delays and the related in- 
creases in cost were a reflection of the 
inherent impossibility of making re- 
liable estimates at the outset ... of the 
amount of testing involved." The re- 
port then states that "the initial esti- 
mate ... of 1-1.5 million pounds 
sterling (S2.8-4.2 million) represented 
estimated payments to the main con- 
tractor only.” and available records 
seemed to indicate that it related to the 
development period up to the time 
when intensive firing trials would start, 
although this was not made clear to the 

Hie report states that five years after 
the development contract for Thunder- 
bird had been placed, it was decided to 
limit production of the original version 
of the weapon pending development 
of a more advanced version, the original 
weapon not having met the full opera- 
tional requirement. 

A development contract for the ad- 


Brilish Consider Skyboll and Polaris 

Britain is considering both tlic Douglas Skybolt and Lockheed Polaris missiles. 
Minister of Defense Harold Watkinson said at the opening of a highly critical 
parliamentary debate on the Defense White Paper. 

A question mark still hangs over the future of Blue Streak. The British V-bonibcr 
force, according to Watkinson, could “fulfill its planned tasks until beyond the 
mid-1960s" when armed with the Blue Steel stand-off bomb, (However. George 
Wigg, an opposition speaker, later said that “we have no Mk. 11 Vulcans and no 
Mk. II Victors and we have no standoff weapons.") 

Blue Steel is expected to become obsolete by the late 1960s because of its vul- 
nerability- to surface-to-air missiles, continued the minister, and development of 
Skybolt is being closely followed by the RAF. although he emphasized that Skybolt 
was still in the experimental stage. Also, “the Royal Navy has complete links with 
the U. S. Polaris development program," lie said. 

The minister announced that the British army will have Honest John snrfacc-to- 
surface missiles. (Reports indicate that one unit is being equipped initially, and the 
missiles are expected within three months.) Production status of Blue Steel was 
not mentioned. 

First mention of orders for the Vickers VC.10 was made during the debate, 
coupled with reference to the dc Havillaud Comet 4 as a possible replacement for 
the Comet 2s already in service with the RAF. which arc “coming to the end of 
their useful life." A further order for the Armstrong Whitworth 660 Argosy trans- 
port was also indicated. 

Iltere was much criticism of Blue Streak. Typical comments by members of 
Parliament were: “it has always been clear to me that a fixed site missile is an invita- 
tion and not a deterrent." and “the ill-fated Blue Streak . . . most unlikely ever 
to go into production.” 

The Ministry was accused of vacillation. “In the White Paper." said Nigel Birch, 
a Tory member, "apart from anything else, there are projects for 11 different types 
of missiles and 12 different types of airplanes. If these projects are carried through, 
it will be impossible to have significant quantities of any of the weapons. We there- 
fore nut the risk of . . . being weak everywhere and effective nowhere." 
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Success-proven in 200 missile flights ! 

GAS PRESSURE REGULATORS 

from Reaction Motors Division of Thiokol 



maintain precise downstream pressure in critical flight systems... 
independent of inlet pressure and flow demands! 


Flight performance with never a failure. The record 
proves RMD Gas Pressure Regulators capable of 
accurate operation over a wide range of environ- 
mental temperatures, inlet and outlet pressures and 
flow demands. Versatile, compact — they are avail- 
able for either tank or in-line mounting . . . may be 
obtained off the shelf for use in systems with the 
following requirements: 


INLET PRESSURES. , . 

OUTLET PRESSURES 
TEMPERATURES 

GAS 

CONTROL ...... 


. 3500 PSI TO WITHIN 100 PSI 
SELECTED OUTLET PRESSURE 
25 TO 350 PSiG 
-65"F TO* 200* F 
UP TO 1200 SCFM (Nitrogen) 
HELIUM. NITROGEN. OXYGEN. 
AIR. ANO OTHER GASES 
AS CLOSE AS 2 PSI 


Modifications of foregoing characteristics 


can be obtained, or special designs developed 


to meet your specifications. 



For complete information, contact 

Reaction Motors Division 




vanced version was placed in March, 
1956, but, following an offer by English 
Electric to assist in the funding of the 
original version, development of both 
versions proceeded. 

The English Electric offer was con- 
ditioned bv requirements that an Army 
order be placed for the original version 
and this order was in fact placed in 
December, 1956. English Electric was 
also to be reimbursed if orders for cither 
version were subsequently canceled, 
and following cancellations of the Air 
Ministry order the company received a 
reimbursement payment of approxi- 
mately $600,000. "I recently asked the 
Ministry of Aviation.” Sir Edmund 
reports, "whether Treasury approval 
had been sought for this reimbursc- 

Thc Ministry had informed Sir 
Edmund that the original estimate 
made no provision for manufacturing 
and evaluation trials. “No firm prices 
for a production missile have yet been 
agreed," the report notes, "but the 
Ministry’s estimated price at Novem- 
ber, 1958, was more than double the 
estimate given the War Office in 


1956.” Sir Edmund added that he has 
asked the Ministry the reasons for the 
substantial increases in estimated de- 
velopment and production costs of 
Thunderbird. 

The Type C missile, generally 
thought to be the Firestreak air-to-air 
missile, was awarded to dc Havilland 
which had undertaken the design study. 
The contract was placed in 1952. De 
Ilavilland estimated the cost at SI 1.2 
million spread over five years. Contracts 
stated that development would be to 
a specification, but no specification was 
ever received, savs the report. 

The Mk.l version eventually cost 


$66 million, Mk. II and III were can- 
celed and Mk. IV added another $56 
million. 

Other expenditures which snow- 
balled included evaluation of a naviga- 
tional system not identified in the 
report, and carried out from Boseombe 
Down. Treasury approved an expendi- 
ture of $240,000. Through an “over- 
sight," Sir Edmund stated in the report, 
the government research establishment 
at Boseombe Down was not told of the 
treasury expenditure limitation, and 
had not been told to record its expendi- 
ture on this project. As a result a sum 
of $840,000 was spent. 



Research Probe Fired 

Research rocket is fired by Sandia Corp. at 
Naval Missile Facility, Pt. Arguello, Calif. 
Shot is first of six in a study whose objectives 
are to place instrumented payloads at more 
than 200-mi. altitudes, evaluate perform- 
ance of instrument packages, to obtain high 

ballistic performance of three-stage instro- 



AND METAL PRODUCTS CO. 

Today’s aircraft subjects even the most dur- 
able metals to tests so strenuous our engineers 
are taxed to pre-test them. But test them we do 
. . . with all the resources our technology has 
devised. Wall Tube has increased its testing facili- 
ties to include the very latest equipment available. 
Our own assurance that we’re making the best 
product possible is assurance your product will 
meet the test. 
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BEING INTEGRATED INTO TOMORROW’S AIRCRAFT 

AND MISSILE SYSTEMS 




Variable Displacement 
Hydraulic Pumps 
with MAXIMUM 
HP/ LB RATIO 


The above table is important to anyone concerned with the selection of 
hydraulic pumps for future air or space vehicles. Note particularly the 
horsepower-to-weight ratios for both rated and limited life speeds. These 
are the highest known available at this time. 

But highest hp/lb is only one of many advantages offered you by the 
new Vickers advanced design variable displacement pumps. Developed to 
meet the requirements of the new Mlt-P-1 9692 specification, this new series 
has volumetric efficiencies of 96% to 98% over a pressure range of 500 to 
3000 psi . . . and has 4000 psi continuous operation capabilities. These 
pumps have faster response and improved contamination resistance; they 
have practically the same envelope as constant displacement units of equal 
output. The first five sizes are now being integrated into advanced aircraft 
and missile systems; the two larger sizes are in the development stage. 
Write for Bulletin A-5233 for additional information. 


Builders of Fluid Power Equipment 









French navy's Malafon short-range anti-submarine missile is shown on launch unit and during firing near Toulon navy base. 


French Navy Missiles Start Tests 


French navy is concentrating its missile pro- 
gram on two missiles— one a glider type for 
anti-submarine warfare, the Malafon (above), 
and a Mach 2 anti-aircraft weapon, the 
Masurca (below, right), 'lire Malafon is 
designed for navy escort vessel installation 
to attack subs at shipboard sonar ranges and 
will enter service late this year or early 1961. 
Built by the French company, Latccore. the 
weapon is launched bv a booster which dis- 
engages after burnout; missile is guided bv 
ship's sonar computer and, in the target 
area, a radio command releases a tail para- 
chute. 'Hie Malafon then drops a torpedo 
fitted with an acoustic homing warhead. 
The Masurca is 19 ft. long with a 4.6 ft. 


wingspan; cruciform panels can be folded or 
removed for storing. The missile can deliver 
a 220 lb. warhead in a 20 mi. range; launch 
weight is 3.200 lb. and service ceiling is 
70.000 ft. Both booster and missile pow'er- 
plants use solid propellants. The Masurca is 
radio-guided by shipboard control unit using 
radar and a computer to track the birget and 
supply guidance data. The French navy 
claims that the Masurca, operating at low or 
medium altitudes, is several times more ef- 
fective than the best known conventional 
anti-aircraft weapons. Tests on both missiles 
are continuing at the French navy missile 
test center at lie dll Levant, near the Toulon 
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NOW! POSITIVE LOCKING WITHOUT 
THE LIMITATIONS OF WIRING DEVICES 



Eliminate time and expense involved in safety 
wiring. The new Stratolok* self-locking fluid 
coupling nut assures positive locking and trouble- 
free sealed joints in critical applications. 
Stratoflex's new Stratolok series of self-locking 
nuts is based on a 3-way mechanical displace- 
ment of threads. The Stratolok locking element 
permits free hand starting and insures that the 
lock is fully engaged before the nut is completely 


seated. When fully seated, the lock is retained. 
Stratolok nuts meet all locking performance re- 
quirements of Specification MIL-N-25027. They are 
available in a complete range of sizes and are 
reusable and completely interchangeable with 
existing AN and MS nuts. Stratolok "S" series 
nuts, for temperatures up to 550°F, are Cadmium- 
plated steel; "CR" Series, for temperatures up to 
800°F, are silver-plated stainless steel. 


For complete 
information, 
write for 
Stratolok 
Bulletin S-8. 





First Army Pershing Test Vehicle Fired 


Army-Martin Pershing solid propellant tacti- 
cal missile flew about 20 mi. in its initial 
firing from Cape Canaveral. Fla., (AW Feb. 
29, p. 34). Pershing is lighter and smaller 
than the Redstone it is designed to replace, 
l est vehicle shown here is 32-ft. long; final 
Pershing configuration will be similar in size 
and shape. 


P&H offers you a type and 
size for every job. 

Whatever the steel, Har- 
nischfeger can provide the 
right electrode to weld it. 
This broad selection enables 
you to match the chemical 
analysis, strength, and heat- 
treating properties of any 
steel. Precise quality control 
assures superior welding 
characteristics for all jobs. 
The results: faster, smoother 
deposits — minimum spatter 
— and strong, ductile welds. 


IF IT'S STEEL... 

THERE'S 

P&H 


electrode 

= TAILORED 


For example, you can really 
pour it on with P&H ultra- 
fast electrodes. Low-hydro- 
gen types let you weld diffi- 
cult steels with little or no 
pre-heat — and without 
cracks or pores. Still others 
provide both speed and qual- 
ity for “taming” problem 
steels. 

In addition, the P&H line 
includes a full range of stain- 
less steel, mild steel, alloy, 
and hard-surfacing elec- 
trodes. Investigate P&H job- 
mated electrodes today. Send 
for Bulletin R-29 covering 
the entire line. 


TO WELD IT ■ 


HARNISCHFEGER 

WELDERS • ELECTRODES • POSITIONERS 
MILWAUKEE 46. WISCONSIN 
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HEAT SINK TO 


REACTION 

EXAMPLE 

HEAT SINK TO 
800-F BTU/LB 

CRACKING 

CqH| 6 —2 C^Hg 

780 

DEHYDROGENATION 

®-0 3 "Z 

1500 

ISOMERIZATION 

^ CH 3 

645 

DEDIMERIZATION 


680 


CHARTS show live basic types of endothermic reactions an aircraft f 
each pound of fuel theoretically would absorb for the specific reaction 
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ucl might undergo at high temperature along with amount of heat 


Fuel May Cool Manned Flights at Mach 4 


By Michael Yaffce 

New York-New aviation fuels that 
absorb large amounts of heat by break- 
ing down in flight to form two or more 
other fuels may hold the key to the 
cooling requirements of manned flight 
at Mach 4. 

Called endothermic (heat absorbing) 
fuels, they arc currently the subject of 
a major Air Force research program. 
Basic goal of this program at present is 
the evaluation and development of 
materials that will undergo endother- 
mic reactions and also meet all the 
other Air Force handling and opera- 
tional requirements— both before and 
after reacting— of high-energy jet fuels. 

Moreover these reactions, which in 
effect will turn aircraft engines into 
small, flying chemical reaction vessels, 
are expected to entail a number of 
design problems when the program 
leaches the hardware development 
stage. Major problems are expected to 
arise as, for example, in the development 
of the new powerplant— probably a com- 
bination turbo-ramjet— that will’ be able 
to use these new fuels efficiently in the 
specified flight range. Since these re- 
actions take place in flight, weight will 
have to be kept to a minimum both m 
the engine and in the reaction tubes 
that will surround the engine. 

Cooling Agents 

These new fuels will absorb more 
heat than present fuels and will serve as 
efficient cooling agents for the engine 
and other components as the lubricat- 
ing and hydraulic systems, instruments, 
wheel wells and even the cockpit or 
passenger cabin. This cooling method 
will save significant amounts of weight 
that would otherwise be required for 
separate refrigeration systems. 

Presently available fuels, according to 
the latest Air Force thinking, are ade- 




AV1ATION WEEK, 



NEW VOUGHT SERVO ACTUATORS 
TOP-RATED FOR MINUTEMAN 



give unequaled reliability 
under 7 stress conditions! 


Unique design simplifications and quality control advancements are 
incorporated in this servo actuator. 

These improvements enable the assembly to operate reliably under extreme 
conditions of force, shock, thermal shock, random vibration, sustained 
acceleration, and to withstand ICBM acoustical punishment. Under extended 
silo storage requirements, it still maintains close tolerance frequency response. 
The Air Force’s ICBM, Minuteman, and other vehicles will use Vought servo 
actuators, now in quantity production at Vought Electronics, a division of 
Chance Vought. 

Also available from Vought Electronics for missiles, space vehicles and aircraft: 



For specifics on any of these electro-mechanical products, write or call Dallas, 
or your nearest Vought Electronics representative: Chance Vought Aircraft, 
Incorporated, Garden City, Long Island, New York, Pioneer 1-5320 or 
5321 • El Segundo, California, ORegon 8-5785 • Dayton 2, Ohio, BAldwin 
4-0549 ■ Washington 6, D. C., REpublic 7-1655. 

GROUND SUPPORT ELECTRONICS • ANTENNAS • NAVIGATIONAL ELECTRONICS • AUTOMATIC CONTROLS 

90 



quate up to speeds of about Mach 3.2. 
Somewhere between Mach 3.2 and 
Mach 3.5 the heat buildup in an air- 
craft takes a quantum jump beyond the 
capabilities of current fuels. This is 
where the new endothermic fuels would 
be used. 

Wright Air Development Division 
awarded the first contract for "Evalua- 
tion of Materials as Endothermic Avia- 
tion Fuels" to Monsanto Chemical Co. 
in March, 1959. This contract was for 
$80,000 and was extended last month 
to December, 1960, for additional ex- 
penditure of $62,000. It is believed 
that the program will run for at least 
three years. Some time during this 
period, perhaps as early as the first part 
of next year, the Air Force is expected 
to initiate a joint fuel-engine develop- 
ment program in which Monsanto and 
possibly other chemical or petrochem- 
ical companies would work closely with 
an aircraft engine manufacturer in de- 
veloping an engine that could use these 

Tlie engine may be a combination 
turbo-ramjet in which the turbine is 
bypassed at high speeds and the power- 
plant acts essentially as a ramjet. It is 
considered highly unlikely that the 
powerplant can be an adaptation or a 
modification of an existing powerplant 
such as the General Electric J93 or 
Pratt & Whitney’s J58 turbojets de- 
signed for Mach’s aircraft. It is gen- 
erally conceded that a ramjet engine 
manufacturer has as much chance at a 
development contract for the new 
engine as turbojet engine companies. 
Most likely contenders for the engine 
contract, if and when it material- 
izes, arc General Electric, Pratt & 
Whitney and Marquardt. All three arc 
reportedly keeping a close eye on cur- 
rent developments in the chemical area. 

Esso, one of the early companies in 
the field, is also paying close attention 
to current developments in endother- 
mic fuels. Two years ago Esso Research 
and Engineering Co. undertook com- 
pany funded investigation of the end- 
othermic decomposition of dicvclo- 
pentadicnc to cyclopcntadicnc. At the 
time. Esso tried to interest aircraft 
engine manufacturers in a cooperative 
follow-on to its work. Unable to do so, 
and having reached a logical stopping 
place, it dropped the program. Should a 
research contract or market opportunity 
appear in the offing, says Esso’s W. G. 
Dukek, Jr., the company would be in- 
terested in re-entering the endothermic 
field since petroleum would probably be 
the most economic source of the start- 
ing materials. 

Monsanto is currently concentrating 
its endothermic fuel research on ther- 
mal cracking. Typical of this type of 
reaction is the cracking or breakdown 
upon heating of octane into butane 
and butylene. Heat absorption mech- 


anics of endothermic fuels are essen- 
tially as follows: 

• Step 1: Fuel material temperature 
rises rapidly from ambient to, say, 
800F. In the process, each pound of 
fuel absorbs approximately 450 Btu., a 
figure estimated to be adequate for 
flights at Mach 3. (By comparison, the 
heat sink capability of JP-4 is 170 Btu./ 
lb.— sufficient for flights up to about 
Mach 1.5). 

• Step 2: At 800F the fuel vaporizes, 
absorbing another 75 Btu./lb. This will 
boost the aircraft speed potential only 
to about Mach 3.2. 

• Step 3: Upon continued heating, the 
endothermic material is cracked to, say, 


two new materials, both of which are 
suitable for use as aircraft fuels. In the 
process of cracking, the material absorbs 
another 300 Btu./lb. or so, raising the 
total heat absorption to about the esti- 
mated requirement of 700 Btu./lb. con- 
sidered necessary for flight at Mach 4. 

Besides thermal cracking, there arc 
four other types of endothermic reac- 
tions that Monsanto will study. These 
are dehydrogenation, isomerization, 
Diels-Aldcr (which includes reactions 
of the type performed by Esso re- 
searchers on the dedimerization of 
dicyclopcntadienc). and the formation 
of stable free radicals. There is also 
the possibility that two or more of these 
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Shooting for the stars? 

Alcoa goes to work immediately on defense projects 

Alcoa brings to any research, development or production contract: More experience than any other light- 
metals company in the world. More money and man-hours invested in metallurgical research. More 
success in pioneering new techniques. More modern equipment, in more plants. Alcoa’s laboratories and 
plants are coordinated into an integrated, nationwide facility ready now to explore, mock-up or mass- 
produce aluminum assemblies or subassemblies— for government agency, prime or subcontractor. For more 
information, write: Aluminum Company of America, 2026-C Alcoa Building, Pittsburgh 19, Pa. 
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reactions could be used together. 

Wide many endothermic type reac- 
tions are commonplace in chemical and 
petroleum operations, free radical for- 
mation is not. Free radicals are still 
considered in the realm of the exotic 
and highly theoretical. However, they 
hold the promise of a heat-absorbing 
capability higher than that offered by 
any of tlie other types of reaction. 

More commonplace and practical, de- 
hydrogenation also provides high heat 
sink potential, in some materials as 
high as 1,500 Btu./lb. at 800F. In 
addition, dehydrogenation can provide 
free hydrogen as one of the reaction 
products. Results of recent work indi- 
cate that hydrogen possesses a remark- 
able stabilizing effect, particularly in 
the flameholdcr of an afterburner or 
a ramjet engine, owing to its high burn- 
ing velocity and wide range of com- 
bustibility which enable hydrogen to 
burn under almost any flight conditions 
while other fuels would tend to flame 

A considerable amount of work re- 
mains to be done on all types of endo- 
thermic reactions. For one thing, a 
great deal of research remains to be 
done on the fuel compounds. Not only 
must these materials lend themselves 
to endothermic reactions, they also 
must meet all the other handling and 
operating requirements— both before 
and after reacting-of high performance 
aircraft fuels. Among other properties, 
for example, they must hare high 
energy content per pound and per 
gallon, thermal stability, low volatility, 
low luminosity, low-temperature flow 
ability, and low sludge formation. 
Often, as Esso's Dukek told the Dela- 
ware Valley regional meeting of the 
American Chemical Society, improve- 
ment in one of these properties means a 
compromise in some of the others. 
Weight of Catalyst 

The endothermic relictions them- 
selves present problems. In some cases 
the reaction requires a catalyst to pre- 
cipitate it. This could mean the addi- 
tional weight of a catalytic bed wrapped 
around an engine, and a catalyst can be 
poisoned bv coke formation or other 
deposits on the catalyst which seriously 
impair its efficiency. In non-catalytic 
reactions, coke or other deposits can 
form on the surfaces of the reaction 
tubes, blocking flow and causing serious 
pressure drops. 

In some cases, the high initial tem- 
peratures required for the reaction to 
take place go beyond or critically stretch 
the capability of present day structural 
materials. 

After these problems are solved, en- 
gine development will give rise to a 
host of others. In effect, a small chem- 
ical plant will have to be designed to 
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Here’s why the largest airlines use 

Sylvania Gold Brand Tubes 

From take-off to touch-down, Sylvania Gold Brand Tubes do the 
critical jobs. Born out of military necessity for dependability, 
Sylvania Gold Brand Tubes have matured into a broad line of 47 
performance-proved premium types. They are designed to keep 
pace with the rigorous reliability requirements of jet and prop- 
driven airliners and executive aircraft. More than seventeen 
Sylvania types are now in use on Pan American’s Boeing 707 and 
DC-8 jet airliners alone. 

Look for the GB (Gold Brand) stamped on each tube. It’s your 
assurance that the tube has met the strictest requirements for 
quality and premium performance. Sylvania Gold Brand Tubes 
are fully described in a new, illustrated brochure, “Gold Brand 
Reliable Tubes.” See your Sylvania Industrial Tube Distributor 
for your copy. Or write Electronic Tubes Division, Sylvania Elec- 
tric Products Inc., Dept. 103, 1100 Main St., Buffalo, N. Y 
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This is 

SYLVANIA ELECTRONIC SYSTEMS 

now serving as 

Government systems managers 
for all subsidiaries of 

General Telephone & Electronics Corporation 

Offering single source capabilities for integrated 
Communications — Data Processing— Electronic Display Systems 


Now Sylvania— long experienced in the field of defense systems research, development and production - 
offers this far more comprehensive yet unified source of systems management and capability. Systems- 
oriented in concept and personnel, Sylvania Electronic Systems now integrates under one direction all the 
skills and facilities of one of the world's leaders in communications and electronics -General Telephone & 
Electronics, and its subsidiaries, including: 

SYLVANIA ELECTRIC PRODUCTS INC. • AUTOMATIC ELECTRIC COMPANY 
GENERAL TELEPHONE & ELECTRONICS LABORATORIES INC. • LENKURT ELECTRIC CO., INC. 

GENERAL SYSTEM OPERATING COMPANIES of General Telephone & Eleotronios 
LEICH ELECTRIC COMPANY • ELECTRONIC SECRETARY® INDUSTRIES. INC. 

HOW SYLVANIA ELECTRONIC SYSTEMS BENEFITS YOU: Sylvania Electronic Systems makes it 
possible to obtain complete defense systems of the highest quality, of specified performance, delivered on 
schedule at competitive costs. When you work with Sylvania Electronic Systems you enjoy the many 
advantages of: 

One-Source Procurement • One-Souroe Authority and Responsibility 
Quick-Reaction Capability • Efficiency • Financial Accountability • Experience 
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Communications Systems 


SYLVANIA ELECTRONIC SYSTEMS offers skills 
and experience covering the complete electro- 
magnetic spectrum in the media of air, space, 
water, ground. This integrated systems group in- 
cludes the capabilities of the 32 domestic and 
international telephone operating companies in 
the General System. This group offers the most 
advanced equipment and development capabil- 


ities in dial telephone systems, automatic 
electromechanical and electronic switching 
systems, central office and terminal equipment, 
toll and exchange voice, telegraph, and data 
carrier transmission systems for wire, cable and 
radio applications, microwave relay and mobile 
radio systems and advanced low detectability 
and secure communications systems. 


Data Processing and Display Systems 


Sylvania leadership in digital data processing is 
typified by its most recent achievement: design 
and development of MOBIDIC. This solid state, 
mobile computer will give field armies real-time 
solutions to many intelligence and reconnais- 
sance problems, almost instantaneous answers 
to operational problems involving logistics, inven- 
tory control, etc. Sylvania has also pioneered in 


developing electronically driven electrolumines- 
cent display equipments and systems. SYLVANIA 
ELECTRONIC SYSTEMS has subsystem manage- 
ment and development responsibility for the 
data processing portion of the Air Force BMEWS 
program, including new and advanced concepts 

equipment. 


Detection and Tracking Systems 

SYLVANIA ELECTRONIC SYSTEMS has an ad- agement and development responsibility for the 
vanced capability in high resolution, electron- Army's AN/MPQ-32, a mobile artillery detection, 
ically scanned radar. Example: Sylvania has man- tracking and fire control system. 


Intelligence and Reconnaissance Systems 

In recent years, Sylvania has developed numerous development. In addition, Sylvania is develop- 
types of broadband receivers, signal analyzers, ing and managing several other highly classified 
and sensing devices across the entire spectrum, programs in this area. 

Advanced anti-intrusion devices are now under 


Electronic Warfare Systems 

Sylvania leadership in electronic warfare is manages the passive defense system for the 
typified by its advances in countermeasures and B-58, and maintains a quick-reaction capability 
counter-countermeasures against all known and facility for Army ground-based electronic 
types of electromagnetic radiation. Sylvania warfare activities. 

FOR FULL INFORMATION on how Sylvania Electronic Systems might be of special serv- 
ice to you, please cal! or write Sylvania Electronic Systems, a Division of Sylvania Electric 
Products Inc., Waltham, Massachusetts. 
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Mockup of General Electric CF700-1 Turbofan 

Full-scale mockup shows configuration of General Electric's CF700-1 turbofan engine 
designed for executive jet transports (AW Mar. 7, p. 334). First engine, rated at 4,000 lb. 
thrust, will be assembled in April. Over all length is 69 in. (AW Oct. 19. p. 128). 


handle high flow rates, to convert mate- 
rial in yields close to those theoretically 
attainable, and to have a long trouble- 
free life under the most adverse condi 
tions that ever surrounded the opera- 


tion of a chemical plant. The aircraft 
engine itself will undoubtedly entail 
numerous development problems. 
Working in the comparatively un- 
plumbcd area of turbo-ramjet engines, 
the designers will have to come up with 
a combination engine capable of effi- 
ciently burning tsvti or more chemically 
and physically different fuels. It is even 
conceivable that the engine will be 
called upon to bum a liquid and a gas 
at the same time. 

Cost of the new endothermic fuels, 
while significantly higher than that of 
current jet fuels, is not expected to con- 
stitute a noticeable drawback. Best 
estimate at present is that the new fuels 
will cost somewhere around Sl/gal. 
which, as one fuels man points out, 
“is pretty reasonable when you con- 
sider the job they're going to have to 


Fuel Pipeline Set 
For London Airport 

London— Shell-Mcx and B.P., Ltd., 
will start first pipeline deliveries of avia- 
tion fuel to London Airport next month. 
Two six-inch diameter pipelines, initi- 
ally pumping at about 30,000 gph„ will 
connect the firm's Walton depot, on 
the south side of the Riser Thames, 
with two storage points at the airport, 
'lire lines run underground for about 
9 mi. entering the airport's perimeter 
after about 61 mi. 

It is estimated that total fuel de- 
liveries by Shell and B.P. to aircraft at 
London Airport will increase this year 
by one-third over 1959. 


London .Airport hitherto has been 
fed bv an average of 40 road tankers 
a day from Shcll-Mex and B.P. 

Esso Petroleum Co. also is planning 
a 75 mi. products pipeline from its 
Fawlcy refinery to a distribution depot 
near London Airport. 

Dynamometer to Test 
Jet Aircraft Tires 

Akron, Ohio— Powerful, multi-stage 
dynamometer system is now in opera- 
tion here helping Goodyear Tire & 
Rubber Co. develop high speed tires 
for jet aircraft. 

The 8,600 hp. unit cost $2 million 
to build and is capable of duplicating 
all the taxiing, takeoff, landing and roll 
conditions encountered by modern air- 
craft tires. Acceleration and decelera- 
tion capabilities of the machine, says 
Goodyear, exceed present and antici- 
pated aircraft requirements. The unit 
was built by Adamson-United Co. 

On one side of the machine there is 
a tire-on-tire unit which duplicates load 
conditions: tires are pressed together, 
tread-to-tread, and then driven at sur- 
face speeds up to 510 mph. On the 
other side of the machine there is a 
10-ft. flywheel with a tire carriage on 
cither side. This unit can duplicate 
loads up to SO, 000 lb. and surface speeds 
up to 320 mph. as well as yaw and 
camber conditions. 

To simulate a landing, for example, 
the flywheel is speeded to the equiva- 
lent of 200 mph. Then a stationary tire, 
yawed or cambered as desired, is 
jammed against the flvwhccl under a 
load of 30,000 lb. Working automati- 
cally under the direction of an X-Y re- 
corder converted into a programer, the 
flywheel and tire slow down, eventually 
coming to a complete stop, while the 
simulated load is maintained on the 
tire throughout the landing roll period. 

At present, militarv specifications for 
aircraft tires call for tire-on-flywhecl 
tests. 'But some Goodyear engineers 
do not believe that this test gives an 
accurate representation of landing or 
taxiing conditions. In reality, they say. 
that part of the tire in contact with 
the runway is actually flat while, in a 
flywheel test, that part of the tire in 
contact with the unyielding metal fly- 
wheel, becomes concave. Hie tire-on- 
tire test wherein the wheels flatten 
out, gives a truer representation, they 
say and hope to prove to the Air Force. 

In the near future, Goodyear plans 
to add an oven to the dynamometer svs- 
tem. The oven will be lowered onto the 
tire. After heating, the tire, which will 
be mounted on the dynamometer, will 
be tested within 60 sec. after the oven 
is removed. The oven will enable Good- 
year researchers to simulate the heat- 
soaking aircraft tires will undergo in 
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prolonged high speed flight. Good- 
year, which has recently completed 
a two-year study for the Air Force on 
the feasibility of developing tires (as 
well as wheels and brakes) capable of 

considers the biggest problem in this 
area to be the development of new 
synthetic fibers which will have most 
of the desirable properties of rubber, 
plus a high temperature resistance which 
rubber docs not have. 

With the research assistance of ma- 
jor chemical companies. Goodyear en- 
gineers believe they could develop the 
high-speed, high-temperature landing 
gear assembly and arc proposing to the 
Air Force on a follow-on contract for 
development of actual hardware. 


PRODUCTION BRIEFING 


Sales of S486.000 were recorded in 
1959 by Electronics Equipment Engi- 
neering, Inc., Dallas, Tex., which spe- 
cializes in design and production of 
cockpit instruments and control equip- 
ment. Last year's sales compare with 
S22 1,000 in 1958. The company, which 
started in 1956 with five employes, three 
products and one enstomer, now has 56 
personnel, 22 customers and 47 prod- 
ucts. As of January, 1960, its backlog, 
including that of Pan-Air Electronics 
Corp., Burbank, Calif., a subsidiary, 
totaled SS9 5,000. 



Contract to build 240 signal condi- 
tioning modules for Pershing missile 
has been awarded to Southwestern In- 
dustrial Electronics Co.. Houston, Tex., 
by the Martin Co., Orlando, Fla. 

Contract for about S2 million cover- 
ing follow-on production of stabilizer, 
fin and rudder components for the 
F-105 Thundcrchief fighter-bomber has 
been awarded Cessna Aircraft Co.'s Mil- 
itary Division by Republic Aviation 
Corp. Contract extends Cessna's tail 
components work through mid-1961. 

German subsidiary for sales, service 
and production has been formed by Col- 
lins Radio Co. Collins Radio Com- 
pany GmbH, Flughafen Rhein Main, 
Frankfurt, will serve Europe, the Mid- 
dle East and Africa. William Dunn is 
manager of the subsidiary, Floyd Glea- 
son heads technical activities. 

Hayes Aircraft Co., Birmingham, 
Ala , will produce ground support equip- 
ment for the Saturn space vehicle under 
S300.324 contract from the Army Ballis- 
tic Missile Agency. Tire contract calls 
for the design, development and docu- 
mentation of mechanical, electrical and 
electronic components for the Saturn 
ground support equipment. 


The job is too big for a bellows, one man said . . . and 
another job was too small for a bellows. 

"But let’s not be too quick,” suggested the project engi- 
neer in each case, as he pulled out his Robertshaw folder. 

In both instances we worked closely with the engineer, 
bringing along the most extensive know-how in bellows manu- 
facturing. (After all, we invented the original Sylphon® seam- 
less bellows!) 

Solved both problems . . . proving again there’s no job 
too large or too small for a bellows application. 

We’re now producing bellows of stainless steel, beryllium 
copper, bronze, monel, inconel, inconel-X and other metals, 
depending on physical characteristics desired. 

Every Robertshaw bellows is designed for a specific ap- 
plication . . . which it performs admirably, tirelessly, eco- 
nomically. 

Why not let us show how Robertshaw bellows can 
answer your problem of flexibility, expansion, linkage or con- 
trol? Just ask for Catalog EA-1400. Fulton Sylphon Division, 
Robertshaw-Fulton Controls Co., Knoxville 1, Tenn. 
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Allegheny, Mohawk Complete Refinancing 


New York— Allegheny Airlines, Inc., 
and Mohawk Airlines, Inc., two local 
service carriers with northeastern route 
structures, last month concluded similar 
refinancing programs aimed at expand- 
ing and modernizing their Convair 
fleets and at obtaining new working 
capital. 

Both programs entailed borrowing by 
five- or six-year bank installment notes 
at 6 'a - with Chase Manhattan Bank of 
New York by far the largest creditor— 
and the offering of convertible 15-year 
bond issues of S5.5 million at 6i% 
for Allegheny and S3. 5 million at 6% 
for Mohawk.' 

Loan Act 

In neither case did the carriers make 
use of the federal Guaranteed Loan Act. 
passed in 1958. which authorizes the 
government to guarantee 90% of the 
loans sought by airlines to buy new 
flight equipment. New aircraft and 
equipment deemed necessary' by Mo- 
hawk and Allegheny to service recently 
awarded routes could not be purchased 
without surpassing the Guaranteed Loan 
Act’s S5 million ceiling. 

Allegheny’s SI 1,725,000 over-all ex- 
pansion program ultimately will add 
three Convair 540 twin-engine tur- 
boprop conversions and seven Con- 
vair 340/440s to the carrier’s fleet, 
which now contains two Convair 540s, 
12 Martin 202s and 10 Douglas DC-3s. 

The carrier, ranked fourth among lo- 
cal service airlines in revenue passenger 
miles flown during 1958. expects Napier 
Engines, Inc., a subsidiary of D. Napier 
& Son, Ltd., of London, to deliver the 
last turboprop conversion equipped with 
Napier-Eland engines by Sept. 16. 
Lockheed Agreement 

In a separate agreement with Lock- 
heed Aircraft Corp., Allegheny will pur- 
chase for S3, 700, 000 11 Convair 340/ 
440s that Lockheed accepted from Na- 
tional Airlines as part payment on an 
Elcctra order. Four of these, in turn, 
will be delivered to Napier for conver- 
sion to 540s in 44-scat configurations. 
In addition, one of the two 540s now 
being leased by Allegheny will be pur- 
chased for 5875,000 from Napier after 
modification. 

As payment for the conversions, Na- 
pier is accepting from Allegheny 
53,375,000 worth of promissory notes 
maturing in 1967. The airline has 
agreed to amortize 1 31% of the loan’s 
face value in the first five years and 
S6!% in the last two years. While re- 


serving an option to pay cash, Allegheny 
now intends to complete payment to 
Napier with one of the Convair 340/ 
440 airframes purchased from Lock- 
heed. 

To finance the balance of its re-equip- 
ment program, Allegheny is borrowing 
S3 million for five years at 6% from 
Chase Manhattan and from the Riggs 
National Bank of Washington, D. C. 
Over-all effect of the company’s re- 
capitalization will be to increase its 
funded debt from about $2 million to 
about 512. 5 million. 

When books were closed on Alle- 
gheny’s 55.5 million bond issue on Feb. 
12, better than 95% of the bonds had 
been placed. Auchinloss, Parker & Red- 
path— a firm acting as representative for 
the carrier’s 28 underwriting houses— 


reported that three mutual funds had 
bought some of Allegheny’s new bonds. 

Second ranking local service carrier 
in revenue passenger miles, Mohawk is 
allocating approximately S8.5 million 
raised through bond sales and install- 

• S4, 180,000 for five new Convair 440s 
in 50-seat configurations, and parts in- 
ventories. The last of these Convairs 
was placed in service on Jan. 18, ex- 
panding Mohawk’s active fleet of eight 
DC-3s and seven Convair 240s. 

• 51,027,025 for working capital. 

• 5600,000 for miscellaneous trade 
debts outstanding. 

• 5225,000 to equip fleet with radar. 

• 5207,000 to retire a portion of com- 
pany’s funded debt. 

• SI 50,000 to improve air conditioning 
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systems on company’s Convair 240s. 

Mohawk also has announced that the 
conversion of its Convair 440 fleet, 
probably to 540s of the type purchased 
bv Allegheny, could be anticipated “dur- 
ing the next several years." This con- 
version, would require additional fi- 
nancing in unspecified but necessarily 
“substantial" amounts, Mohawk says. 

The 53.5 million issue of 15-vear con- 
vertibles sold by Mohawk has been di- 
vided into two categories. The first, 
involving 51,582,500 worth of deben- 
tures, was a standard sale to under- 
writers. 

The remainder of the issue, 51,917,- 
500, was offered to holders of the com- 
pany’s 5i% convertible bonds scheduled 
to mature on Aug. 1, 1966. 

Bondholders owning SI. 449, 500 
worth of the 5 is outstanding took ad- 
vantage of the offer. The 5468,000 
balance of the exchange offer bonds 
will be purchased by the underwriters. 

Another SI million can be counted 
on from the sale to Convair Division 
of General Dynamics Corp. of four 
Convair 240s which do not conform to 
Mohawk’s standard 240 configuration. 
High Demand 

General Dynamics, which formed a 
subsidiary last year to accept 25 DC-7s 
from American Airlines, described the 
Mohawk purchase as “a good business 
deal.” Because of high demand for Con- 
vair 240s on the used airliner sales 
market, the company anticipated no 
difficulty In disposing of the aircraft. 
Spokesmen for Convair also told Avia- 
tion Week that the company’s accept- 
ing a portion of the Mohawk fleet as a 
re-equipment trade-in did not signal a 
change in policy for General Dynamics, 
which prefers not to involve itself in 
the sale of used planes. 

To complete its fund-raising, Mo- 
hawk negotiated a S5 million install- 
ment loan from Chase Manhattan— due 
Dec. 31, 1966, and secured by a chat- 
tel mortgage on all of the carrier’s flight 
equipment and spare parts. 

lbc carrier’s funded debt thus was 
increased from about S3. 5 million to 
about SS.5 million with a correspond- 
ing rise in the company's debt-equity 

Underlying the re-equipment pro- 
grams on which both Allegheny and 
Mohawk have embarked is the New 
England route decision of the Civil 
Aeronautics Board, effective Feb. 23. 
This awarded Mohawk the right to serve 
Cleveland from most of the carrier’s 
previously authorized stops in central 
New York and, in addition, a new route 
from Boston to New York City via 
Providence and White Plains. The com- 
pany plans to begin sendee on these 
segments toward the middle of this 

In the same CAB decision, which 
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SOLVING PUZZLES TO POINT THE WAY The professional atmosphere and environ- 
ment maintained at Allied Research Is in keeping with the responsibilities placed on this creative organization by 
Government and industry in solving complex problems "across the board" in both basic and advanced areas in the 
engineering and scientific fields. The company’s abilities and potentials are greatly enhanced by completely equipped 
laboratory, testing and production facilities. I Allied Research offers unusual capabilities to both Government 
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placed the two local service carriers in 
direct competition with some major 
trunklines, Allegheny was authorized a 
new route connecting the co-terminals 
of Washington, D. C., and Baltimore, 
with Boston. Intermediate stops at 
Wilmington, Philadelphia - Camden, 
Trenton, New York-Newark, Islip, 
Bridgeport, Hartford-Springficld, New 
London and Providence also were 
granted. Service on these segments will 
be inaugurated bv Mohawk in the spring 
of 1960. 

Even before the outcome of CAB's 
Northeastern States Area Investigation, 
however, Mohawk and Allegheny were 
registering healthy gains in traffic vol- 
ume. In 1954, for example, Allegheny 
reported flying 42.565,000 revenue pas- 
senger miles. By 1958, this figure had 
climbed to 84,196,000. an increase of 
97.8%. Even more striking is a com- 
parison of the last 10 months of 195S, 
during which the carrier flew 69.468,000 
passenger miles, and the last 1 0 months 
of 1959, when 85,555,000 passenger 
miles were recorded. 

Mohawk reported an equivalent 
growth rate, jumping from 40.006,000 
revenue passenger miles in 1954 to 87,- 
291,000 in 1958. More recently. 
Mohawk’s revenue passenger miles in- 
creased from 61,223,000 for the last 
nine months of 1958 to 80.432,000 for 
the last nine months of 1959. 

New Offerings 



Anadite, Inc., South Cate. Calif., en- 
gaged in metal processing and finishing 
for military and commercial applica- 
tions. Offering is 50,000 shares of capi- 
tal stock for public sale; offering price 
and underwriting terms to be supplied 
by amendment. Of the proceeds, 
540,000 will be applied as a cash down 
payment on the purchase of certain real 
property and plant facilities now under 
lease; 548,000 to repay a tank loan 
obtained for working capital purposes; 
balance will be added to working capital. 


This is the revolutionary new Bendix-Pacifie Voltage Controlled 
Telemetering Oscillator— contained in an envelope which is less 
than 'A the size of a package of cigarettes and weighs 2.5 ounces! 

The extremely small size of Model TOE-300 is only one of its 
features. Exceptional stability, linearity and life under extremes of 
shock, vibration ami temperature are provided by silicon semi-con- 
ductors and precision passive components in advance circuitry. 

New freedom from in-flight calibration is provided by stability 
of input impedance and lack of sensitivity to change source 
impedance. 

Let us send you complete details on the new Bcndix-Pacific 


Electro Instruments, Inc., tan Diego. 
Calif., engaged in the design, manufac- 
ture and sale of electronic test equip- 
ment. Offering is 120,135 shares of 
common stock; 53,000 shares are out- 
standing and are to be offered for sale 
by the present holders, and 25,000 
shares arc to be issued and sold by 
Electro. Public offering price and un- 
derwriting terms arc to be supplied by 
amendment. Offer also includes an addi- 
tional 42,135 shares issuable under out- 
standing options granted pursuant to 
the company’s Restricted Stock Option 
Plan for officers and key employes. Pro- 
ceeds of the sale of the 25,000 shares 
will be used as follows; S650.000 for 
construction of a new plant on a newly 
acquired tract in tan Diego; 5100,006 


Model TOE-300 Oscillator. 


CONDENSED SPECIFICATIONS 
AVAILABLE BANDS: All standard IRIG numbered and lettered bands. 

OUTPUT: 4.0V rms open circuit 
OUTPUT IMPEDANCE: 100 kilohms. 

LINEARITY: ±0.25% bandwidth deviation from best straight line. 

STABILITY: ±1.0% of bandwidth, 0*C to 85'C; ±0.25% —15 min, to 
8 hours at 25*C. 

POWER: 20V at 6 milliamperes. 

SIZE: 1.30"xl.60"x0.77", approx. 1.5 cu. in. 

WEI6HT: Approx. 2.5 or. 
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for fixtures and equipment in the new 
plant; 5500,000 to retire indebtedness 
incurred for the purchase of a subsidi- 
ary. International Electronics Manufac- 
turing Co., and to supplement working 
capital; balance will be added to work- 
ing capital. 

Electronic Research Associates, Inc., 
Cedar Grove, N. engaged in the de- 
velopment, manufacture, and sale of 
highly technical and specialized tran- 
sistorized devices, packaged circuits, etc., 
used in the manufacture of commercial 
and military electronic equipment. Of- 
fering is 216,254.5 shares of Class A 
Capital Stock in exchange for an equal 
number of shares of Class B Capital 
Stock on a share for share basis. Certain 
stockholders may subsequently offer 
their Class A shares to the public at 
prevailing market prices at the time of 
such offerings. 

Elco Corp., Philadelphia. Pa., en- 
gaged in the manufacture of basic com- 
ponents nsed in electronic and electrical 
equipment. Offering is SS.135 shares 
of common stock reserved for issuance 
upon the exercise of outstanding war- 
rants. Warrants were issued in part 
(50,000 shares) to S. D. Fuller & Co.: 
Fuller & Co. transferred 9.090 warrants 
to certain dealers and the balance to 
partners of the firm. 

Data-Control Systems, Inc.. Danbury, 
Conn., engaged in the design, produc- 
tion and sale of telemetry systems and 
related components. The company re- 
cently offered 75.000 shares of common 
stock, at 510 per share— the first public 
sale of the common stock. The new 
issue was over-subscribed and is selling 
at a premium. Proceeds will be used to 
reduce the outstanding amount of the 
company's bank borrowings. 


Glass-Tite Industries, Inc., Provi- 
dence. R. I., engaged primarily in the 
manufacture of hermetic seals used in 
transistors, diodes, condensers, etc. 
Offering is 5500,000 of 64% converti- 
ble subordinated debentures and 25,000 
shares of common stock for public sale. 
Offering price of the debentures to be 
100% of principal amount, with a 9% 
commission to the underwriters: offering 
price and underwriting terms on the 
stock to be supplied by amendment. 
Proceeds will be used for recondition- 
ing additional space to be leased at the 
Providence plant: for acceleration and 
expansion of production of new product 
lines; for additional inventories: for 
equipping and installing machinery in 
a new plant to be located in lower Cali- 

capital and used for general corporate 
purposes. 

Missile Electronics, Inc., New York. 
N. Y.. organized in November. 1959. 


to engage in the design, manufacture 
and sale of electronic, mechanical and 
other equipment pertaining to rockets, 
missiles, space vehicles and satellites. 
It is said to be the exclusive licensee 
of Missile Dynamics. Inc., under nine 
U. S. patents in this field. Offering is 
214.500 shares of common stock, to 
be offered for public sale at S3 per 
share; 200,000 shares to be offered for 
sale by the issuing company and 14,500 
shares (not outstanding) by the holders 
thereof. Proceeds are to be used for 
machinery and equipment; as a reserve 
for investigation and prosecution of 
patent infringements; for research and 
development; for working capital: for 
expenses of the offering. 

Aviation Employees Corp.. Wash- 
ington. D. C„ organized in November, 
1959. and, through three subsidiaries, 
expects to engage in the writing of 
insurance: the corporation will seek 
business principally but not exclusively 


Potez Builds P.840 Feederliner Mockup 

Mockup of the Potcz-Air Fouga P.840 turboprop feederliner (AW Feb. 29, p. 50) is partially 
completed. Four Turboincca Astazou turboprops have been certified at 470 eshp. on takeoff. 
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from potential customers who are em- 
ployed in the aviation and air trans- 
portation industries. Offering is 2,500,- 
000 shares of common stock, to be 
offered for public sale at 52 per share. 
Majority of the proceeds will be in- 
vested in the shares of the three sub- 
sidiaries; of the balance, part will be 
required for general corporate purposes 
during the first two years of operations, 
and the remaining will be used from 
time to time for the purchase of all or 
a substantial interest in or the forma- 
tion of one or more other companies 
engaged in the business of insurance 
or finance or to further supplement the 
funds of the three subsidiaries. 

Barnes Engineering Co., Stamford, 
Conn., engaged in the design, develop- 
ment and manufacture of infrared and 
electro-optical components, instruments 
and systems, with emphasis on research 
and development for military applica- 
tion. Offering is 50,000 shares of com- 
mon stock for public sale: offering price 
and underwriting terms to be supplied 
by amendment. Of the shares, 28,000 
are outstanding; the remaining 22,000 
to be offered by the company. Proceeds 
will be used to prepav the company's 
6% installment notes' due November, 
1964: for expansion and improvement 
of manufacturing facilities, etc.; balance 
will be added to working capital and 
used for general corporate purposes in- 
cluding company-sponsored research and 
development. 

Financial Briefs 

Airwork Corp. net income for the 
half year ended Jan. 31 was 5185,917 
or 26’ cents a share on 720,774 common 
shares outstanding on sales of S5.754,- 
478. At the end of the corresponding 
period last year net earnings were SI 16.- 
427 or 16 cents a share on the same 
number of shares, based on sales of 
54,841,694. 


AC0USTICA 
ULTRASONIC 
CLEANING 
CUTS COSTS! 

f'tfKUWJ, 



Electronic Assistance Corp. stockhold- 
ers approved an amendment to the cer- 
tificate of incorporation which will per- 
mit a two-for-one split of common stock. 
The company manufactures communi- 
cations, radar and ultrasonic apparatus, 

Minnesota Mining & Manufacturing 
Co. net income on worldwide operations 
for 1959 was 563,564.729 on sales of 
.5500,675,932. Earnings per share of 
common stock were 53.74. Last year, 
when only export and Canadian opera- 
tions were consolidated with domestic 
operations, omitting other foreign sub- 
sidiaries, earnings were 543,879,033 on 
sales of 5376,293,016. Earnings per 
share of common stock were S2.58. 
Comparable 1959 figures arc earn- 
ings of 560,262.440 on sales of S44(v 
580,323, and per share earnings of 
53.54. 


Much less time! 


In seconds— all dirt, dust, and soils are "cavitated” away 
ultrasonicaUu ! No scrubbing, no disassembling, no 
costly maintenance. Hard-to-get-at parts are cleaned 
swiftly and thoroughly. Modern Acoustica ultrasonic 
cleaning is rapidly replacing older methods. Send for 
details of complete line of Acoustica ultrasonic equip- 
ment and cleaning chemicals. Acoustica Associates, Inc., 
Fairchild Court, Plainview, N. Y. • 1042 Aviation Blvd., 
Los Angeles, Calif. 

M lift 

acoustica 

ULTRASONIC CLEANING SYSTEMS 
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Titanium j Sheet 


Corrosion-Fighting 
Paves Way for Honeycomb in Navy A3J 



Titanium metal's corrosion resist- 
ance has enabled North American 
Aviation designers to draw upon 
the stiffness and light weight in- 
herent in honeycomb-core con- 
struction for the inlet guide ramps 
of the Navy’s Mach 2 attack air- 
craft, the A3J Vigilante. 

• Titanium metal, immune to 
salt water corrosion build-up, has 
proved so effective in replacing 
aluminum cover sheets and chan- 
nels that existing A3J aircraft will 
be retrofitted with the new design. 
The overall weight saving— in ef- 
fect a design bonus— is 22 percent. 

Installation of titanium in this 
assembly is the latest step in the 
continuing trend of designers to 
capitalize on titanium’s unique 
combination of intrinsic proper- 
ties: low density (0.16 lb./cu. in.), 
great strengths, outstanding corro- 
sion resistance, and ability to re- 
tain its properties under long-time 
exposure from — 300° F up through 
intermediate temperature ranges. 
Its effectiveness under conditions 
of short-time exposure was seen in 
its use as the nose-cone tip of the 
Vanguard where titanium with- 
stood temperatures of 1500°F. 

The A3J inlet ramps are made 
of flat, tapered titanium sheets 
adhesive-bonded to an aluminum 
honeycomb core. Each assembly is 
about 5 ft. long, 2 ft. wide, and 
3 in. thick, with 16,000 holes drilled 
through the skin, to control air 
flow to the engine. Because a large 
volume of air flows through these 
holes, a small amount of corrosive 
product build-up would seriously 
impair the ramp’s performance. 

An integral part of the panel is 
an I-beam-shaped titanium alloy 
rib which connects the ramp to its 
actuator. This rib, machined by 
North American from a Ti-6A1-4V 


heat-treated forging, weighs about 
6 lb., and is riveted into the panel. 

To take advantage of the corro- 
sion resistance properties of tita- 
nium in this application, North 
American worked out two machin- 
ing operations and an adhesive 
bonding technique. 

MILLING THE FACE PLATES: The tita- 
nium face plates are tapered, from 
0.090 in. thick at one end to 0.045 
in. at the other. This taper is 
achieved by milling the sheet, in 
one pass, with HSS cutters. Dur- 
ing the operation, the work is com- 
pletely submerged in a solution of 
one part denatured alcohol and 
three parts water. Cutting speed 
is 180 rpm, with feed rates from 5 
to 20 ipm. 

ADHESIVE BONDING: The tapered 
skin is bonded to the honeycomb 
core with Bloomingdale Rubber 
Company’s I1T-424 adhesive. A 
four-step preparation was devel- 
oped for this operation: vapor de- 
grease, acid pickle (25-35% HNO : , 
plus 2-4% HF), application of fluo- 
ride phosphate coating, and hot 

DRILLING 16,000 HOLES: After the 
skin is bonded to the lionevcomb 
core, 16,000 holes 0.050 to 0.060 
in. diameter are multi-spindle 
drilled through the skin, in a mill- 
ing machine setup with a 130- 
spindle gearless drillhead. The 
I1SS drills have short shanks, to 
minimize wear and breakage. Cut- 
ting fluid is a soluble-oil emulsion. 

North American’s use of titanium 
primarily for corrosion resistance 


highlights one of the properties of 
titanium metal attractive in con- 
struction of: 

• ENGINES: Titanium metal elimi- 
nates the possibility of stress-cor- 
rosion or salt-water-spray pitting 
with its consequent fatigue dam- 
age of compressor, turbine blades 
and other engine parts. This is of 
unusual importance to commercial 
carriers who expect their new jets 
to operate 8 to 10 trouble-free 
hours daily. Weight advantages 
can provide significant economies 
in fuel savings alone, during seven 
years of operation. 

• MISSILES: Titanium metal pro- 
vides excellent resistance to the 
corrosive effects of rocket fuels 
such as liquid fluorine and am- 
monium perchlorate, at the same 
time providing minimum weight 
structure and outstanding cryo- 
genic properties. 

Price reductions in titanium 
metal and mounting experience in 
working with titanium have en- 
abled fabricators to produce as- 
semblies with competitive advan- 
tages that more than outweigh 
materials cost differentials. 

Titanium Metals Corporation of 
America has dedicated its full re- 
sources to development and pro- 
duction of high-strength, aircraft- 
quality titanium and offers the 
technical assistance that you may 
require. This effort to build a tita- 
nium industry has provided 
TMCA with a wealth of informa- 
tion that is yours when you specify 
Timet® titanium. 


Seiul for: Titanium Machining T echniques, a new 32-page 
technical publication reviewing practical methods for 
turning, milling, drilling, tapping, reaming, broaching, 
routing, grinding and sawing of titanium. 


TIMET 


TITANIUM METALS 
CORPORATION OF AMERICA 

233 Broadway, New York 7, N. Y. 
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Kiebitz LF2 STOL Has Folding Wings 


Oedhcim, Germany— Germany’s new- 
est experimental STOL aircraft, the 
two-seat Kiebitz LF2 monoplane, will 
be produced here under license by 
Mcrckle Flugzeugbau GmbH. 

The Kiebitz has been under develop- 
ment for two years and now is com- 
pleting its flight test program prior to 
production. Under the terms of the 
license agreement, Mcrckle may sub- 
contract production to foreign manu- 
facturers. 

Design Team 



The plane was designed by a team 
of engineers at the Techmsche Hoch- 
schule Braunschweig and will be mar- 
keted under the name of Mcrckle 
Kiebitz 501. 

Like its predecessor, the single-scat 
LF1 Zaunkonig, two prototypes of 
which were built by the same group 
of engineers at Braunschweig during 
World War 11. the Kiebitz was de- 
signed primarily for study and training 
purposes, but also for private flying, tow- 
ing of gliders, aerial photography and 
crop-dusting. 

One major purpose of its uncoinpli- 
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rated design was to enable licensed 
glider pilots to convert to powered flight 
after only a short period of ground 
instruction. 

The aircraft institute of the techni- 
cal college at Braunschweig plans a 
number of modifications aimed at fur- 
ther improving the Kiebitz' STOL char- 
acteristics. 

Powerplant is a Continental C 90/ 
I2F engine rated at 95 hp. at 2,475 

Flight tests began last October and 
the plane has since shown a minimum 
speed of about 50 mph.; in horizontal 
flight, maximum speed is about 100 
mph. 

With extra fuel, range is about 600 
mi. Service ceiling is 15,750 ft. Take- 
off distance is 246 ft. and landing dis- 
tance is about 1 52 ft. 

Model Tests 

Model tests were made in the wind 
tunnel of the flow-research institute at 
Braunschweig. Model was built to a 
scale of 1:12.5. 

Rectangular wings of the Kiebitz 
have V-struts, adjustable slots, landing 
flaps and ailerons. 

Wings, constructed in two separate 
parts and fastened to the fuselage in 
two places, can be folded back, thus 
reducing hangar space and rent con- 
siderably. 

Because production of the prototype 
had to be kept to a minimum, the 
Kiebitz. is generally of composite metal- 
wood-fabric construction, but the wings 


Kiebitz LF2 Specifications 

Dimensions 

Length 22.37 ft. 

Span 35 ft. 

Height 6.76 ft. 

Aspect ratio 7.75 

Weights 

Empty weight 990 lb. 

Useful load 515 lb. 

Takeoff weight 1,505 lb. 

Wing loading 9.4 lb./sq. ft. 

Useful load (percentage of takeoff 

weight) 34.2% 

Performance 

Maximum speed 102 mph. 

Minimum speed (flaps). ..... .31 mph. 

Takeoff distance 246 ft. 

Landing distance 131 ft. 

Range 348 mi. 


arc metal-bonded. With the exception 
of the engine, propeller, landing gear 
wheels, fuel tank, powerplant accesso- 
ries and navigation instruments, all 
parts of the aircraft have been built in 
the institute's workshops at Braun- 
schweig. 

The aluminum doors on cither side 
of the fuselage fold upward toward 
the wings for entry or exit to or from 
the aircraft and can be fastened from 
the inside during flight. 

The steel tube, fabric-covered fuse- 
lage is built on frames which give it 
its shape. The tail wheel is attached to 


the fuselage by a leaf spring. Pedals 
of the steering control system brake the 

The fabric-covered rudder is attached 
to the fuselage and has a single wooden 
spar with plywood nose. The aero- 
dynamic horn balance also carries the 
mass balance for the surfaces. The 
single-spar elevator unit with stabilizer 
is strut-braced to the trailing edge of 
the fin and has plywood-covered wooden 

Dual controls arc mounted on a 
single column with two wheels and two 
pairs of pedals, one each for the pilot 
and student. Brakes are located under- 
neath the rudder pedal tips. Hand lever 
for the landing flaps is installed between 
the two seats and controls the slats, 
flaps and ailerons on takeoff or landing. 
Control Rods 

With the exception of the rudder 
controls, all control push rods are made 
of aluminum. The wing itself with the 
ailerons and flaps, but not including 
the attachments, extra fuel tank and 
controls is made out of wood in the 
normal manner. Wing is of two-spar 
construction and includes plywood, mid- 
dle and end ribs. 

Wing fittings are made of steel; 
ailerons and flaps are built like the ele- 
vator unit with torsion nose, main spar 
and the end ribs, but the latter are 
fabric-covered. 

The engine is carried on a steel tub- 
ing mount fastened to the firewall at 
four points. 



L. B. Smith Rolls Out First Production Tempo II 


L. B. Smith Aircraft's executive version of the Douglas B-26. the pressurized Tempo II (AW Aug. 24. p. 131). is undergoing Federal 
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Spibec Corp. Readies Colt 190 
Lightplane for June Production 


Philadelphia, Pa— Spibec Corp.. 

which owns design rights on the Colt 
190— a four-place, all-metal aircraft con- 
ceived by Donald Luscombe in 1941 
but never manufactured commercially 
—has set June 1 as target date to begin 
production. 

Equipped with a 190 lip. Lycoming 
engine, the standard Colt’s tentative 
sales price is 57,995. This would place 
the plane within competitive range of 
the least expensive models of such 
major producers as Cessna and Piper. 

According to Carroll S. Bechtel, one 
of Spibec Corp.'s three owners, the 
Colt prototype in existence has been 
down more than 550 hr. All engineering 
data necessary for Federal Aviation 


Colt 190 Specifications 

Design gross weight 2,600 lb. 

Empty weight 1,400 lb. 

Useful load 1,200 lb. 

Fuel capacity 60 gal. 

Oil capacity (Lycoming engine). .3 gal. 

Baggage capacity 120 lb. 

Wing area 186 sq. ft. 

Rated Power (Lycoming engine). 190 lip. 
Optional powcrplants 

Continental E185, E205, E225 
Wing loading 14 Ib./sq.ft. 

Wing span 36.2 ft 

Dihedral 1 deg 

Length 23.9? ft 

Cruising speed. 6051 power, 8.000 ft. 

140 mpb IAS 

8.000 ft. ' 146 Iph. IAS 

Maximum dive speed. . . .199 mph. IAS 

Stall speed (full flaps) 52 mph. 

Rate of climb. .90 mph. IAS 1,000 fpm. 

Service ceiling 15,500 ft. 

Takeoff distance, sea level 485 ft. 

Landing distance, sea level 375 ft. 

Range, with 45 min. reserve 750 mi. 

Price (economy model), tentative.S7,995 


Agency approval, with the exception of 
the static wing loading test, has been 
completed. 

Although no firm orders have been 
made, Bechtel said production sched- 
ules call for the building of 50 Colts the 
first year and another 50 the second 
year, with subsequent output to depend 
upon demand for the airplane. Spibec 
Corp. plans to incorporate as the Colt 
Aviation & Engineering Corp. 

Tire present Spibec Corp. was char- 
tered in 1956. Founders’ intent was to 
experiment with glass fiber in light- 
plane construction but low sales volume 
of the glass fiber model introduced by 
Tavlorcraft forced the company to can- 
cel its original plans. 

Colt 190’s design rights and fuselage, 
wing alignment and gear jigs were pur- 
chased for $30,000. Production, as- 
sembly and testing of the Colt will take 
place at one of several airports in the 
Philadelphia area. 

Two distribution systems arc being 
weighed by the manufacturer. Under 
the first and more probable, the Colt 
would be marketed from the factors' 
through a network of independent sales- 
men working on commission. A less 
likely alternative under consideration 
is a system of airport distributorships, 
with operators contracting to purchase 
a fixed number of Colts each year and 
providing their own demonstrations of 
the aircraft. 

Revocation Request 
Refused by CAB 

Washington— Civil Aeronautics Board 
has refused a Federal Aviation Agcncv 
request for revocation of the licenses of 
two private aircraft mechanics in a 
Board report which criticizes FAA in- 
vestigators for delaying 17 months in 
filing a formal complaint. 

Board members upheld a hearing ex- 
aminer’s decision which said that, while 
the two mechanics— Ciero S. Musso and 



BLUEPRINT 


experience spanning 30 years in 
electronics, from blue sky to blueprint, 
from idea stage to production phase, 
gives Motorola a broad backlog 
of cost-conscious know-how. Its 
competitive commercial success and 
its Military Electronics Division 
performance have been integrated team 
achievements . . . because efficient 
research, development and production 
result from an accumulation of 
practical experience . . . seldom from 
accident and undisciplined experiment. 
Motorola’s experience is making 
successful assaults, too, on many new 
fronts in Solid State electronics. 


That’s why Motorola has performed key role, 
in research, development and production 
for such sophisticated military electronics as 
• Military Communication Systems & " 



detailed information, a comprehensi 


As an experienced leader in military electron 
Motorola offers unusually fine opportunities 
to experienced technical personnel. 

Write to the office in the area of your choic 




elevators were again operating normally. 

CAB said that, while FAA safety in- 
spectors knew of these actions a short 
time after the accident, they failed to 
question either Musso or Patka on these 
allegations until July of the following 
year. Evaluating the available testimony, 
the examiner's findings and FAA’s com- 
plaints, the Board concluded that the 
aircraft’s elevator control cables had 
been attached in reverse, causing the 
crash. Although Musso had checked 
the plane as airworthy in a log book 
entry. CAB said that he failed to vis- 
ually inspect the control system before 
takeoff. The Board added that later, in 
the company of Patka, who is also man- 
ager of the school, Musso altered the 
control cables to their correct positions 
before FAA inspectors examined the 
wreckage. 

Supporting the examiner’s decision 
and denying FAA’s appeal to revoke the 
mechanics’ licenses, the Board said that 
the two men had not denied that there 
had been a malfunction of the controls 
or that the)’ had any knowledge of the 
cause of the accident. 

PRIVATE LINES 

Expanded facilities, including a 3,000- 
sq.-ft. terminal building, have been 
opened for business and private pilots by 
Coastal Aviation, Inc.. Tampa (Fla.) In- 
ternational Airport. Also planned is 
extensive remodeling of hangar facilities, 
with total cost of the terminal, remodel- 
ing and addition of new equipment by 
this Cessna dealer expected to exceed 
SI 50,000. 

New Soviet An-6 single-engine bi- 
plane transport, an improved An-2, has 
supercharged engine for improved high 
altitude performance. The An-6 is now 
operating from airports in central Asia, 
which are from 6,500 ft. to nearly 
12,000 ft. above sea level. Airplane 
often cruises at 16,000-18,000 ft. and 
has flown above 26,000 ft., Russian rc- 

Cessna 310D is making an extensive 
demonstration tour of Asia following a 
6,675-mi. transpacific ferry flight. The 
plane will visit 21 countries and cover 
approximately 16,000 mi. during the 
tour, which is expected to last until the 
end of July. A Cessna Model 210 is 
being shipped by surface transport to 
India and will accompany the 310D 
starting in April. 

Lysdalc Aviation, Inc., Fleming Field, 
South St. Paul. Minn., has become 
Falconaire. Inc., and will continue to 
distribute Cessna aircraft in Minnesota 
and western Wisconsin. The company 
was purchased by F. H. Peavey & Co. 


Stephen A. Patka, Jr., of the Tri-Citv 
Aviation School near Binghamton, N. Y. 
—failed to exercise good judgment in 
the repair of an aircraft which later 
crashed on a test flight. FAA failed to 
offer sufficient justification for the re- 
vocation of their licenses. 

CAB’s denial of the FAA appeal 
climaxed almost three years of investi- 
gation and hearing procedures which 
followed the crash of a Piper Apache at 
Broome Countv Airport in Binghamton 
on Mar. 22, 1957. Witness testified 
that the aircraft, being flown by a stu- 
dent pilot with Musso as a passenger, 
appeared to take off in a three-point 
landing attitude, climbed steeply ap- 


proached a vertical, nose-high atti- 
tude. Tlie plane attained an altitude of 
between 50 and 100 ft. before stalling 
and striking the ground in a shallow 
nose-low attitude. Neither occupant 
was seriously injured. 

CAB said the aircraft was being tested 
after earlier repairs to the elevator cable 
by Musso. An FAA witness, who was 
also employed by the school, testified 
that Patka arrived on the crash site and 
moved the control stick to the rear 
which moved the elevators down in- 
stead of up. Another FAA witness said 
the wreckage was returned to a hangar 
where Musso was observed doing work 
within the fuselage. Later, he said, the 


LOGISTICS PROBLEM— SOLVED BY CESSNA 

Problem: to provide the Air Force a quick, easy, economical way to maintain 
valuable fleet of Cessna U-3A light twin transports. Solution: a nationwide off- 
the-shelf support program tied in with Cessna's world-wide support of the U-3 
commercial counterpart, Model 310. In operation nearly three years now, the 
program has proved a success by many standards. Most important to the Air Force: 
untold time, trouble and dollars saved. 


Cessna 
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From the REMINGTON RAND UNIVAC 



Military 

Division 

T AC S — combining data 
processing, communications and 
control functions— demonstrates 
total systems capabilities. 


A significant example of the capabilities of the 
Remington Rand Univac Military Division is the 
AN TSQ-13 Tactical Air Control System. This 
USAF System automatically performs air 
surveillance, evaluation and control functions in a 
1 60,000 square mile area, reassessing the air situation 
every 30 seconds to facilitate command decisions. 


The transportability of the System allows Control 
and Reporting Centers to be quickly moved 
into far forward positions to give surveillance of 

involving both voice and digital techniques, 
coordinates these functions with weapon groups 
and other military activities to successfully meet 
the fast-changing needs of the tactical air situation. 


Designed and built by the Military Division, the 
Tactical Air Control System fully integrates the 
computation, communication and control functions. 
The System represents a solution to a complex 
problem and exhibits the characteristics which 
have become identified with Remington 

tnd Univac achievements in the military 
:a — compact size, high speed of 
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digital 

computer 

designers 








EMPLOYMENT OPPORTUNITIES 



Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 

INDUSTRIAL 

ACREAGE 

Near Eglin A.F. Base 
N.W. FLORIDA 

ATTRACTIVELY located on high pine 
lorosl land, adjoining Eglin Air Forco 

20 miles from famous Silver Beach.’ 
Fronts U. S. Highway 90: on L 4 N Ry. 
sites. Flrsl lime oiierod ior industrial 

WANTED 

twin engine aircraft 

our terms-CASH 

GRAUBART AVIATION, INC. 

Mohawk 4-6260 

PRUDENTIAL PLAZA CHICAGO. ILL. 

Relay WANT A BUY? 

AN 3316-2 
3 PDT-10 Amp 
SEE Spec. MM-R-6106B 

iyg! 

,o. uu 


OXYGEN EQUIPMENT 

SALES & SERVICE 
REGULATORS - 


. - CYLINDERS 

Z FIXED INSTALLATIONS 

GOVT APPROVED REPAIR STATION 

EP AERO EL SEGUNDO. CALIFORNIA 


JET ENGINES ^ 

RECIPROCATING ENGINES 
STEWARD-DA VIS, lot., GARDENA, C 
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LETTERS 




Automated 

Maintenance 


MPTE 


The recent demonstration of multi-purpose 
test equipment (MPTE), developed by 
RCA under a series of Army Ordnance con- 
tracts, highlights o new dimension in auto- 
mated, multi-use systems support and culmi- 
nates a long-term RCA effort in this field. 
This General Evaluation Equipment is an 
automated, transistorized, dynamic check- 
out system. It contains a completely modu- 
larized array of electronic and mechanical 


evaluation equipment, capable of checking 
a variety of electromechanical devices, 
ranging from radar subassemblies to missile 
guidance computers. MPTE provides the 
stimuli, programming, control, measure- 
ment and test functions for the NIKE AJAX, 
NIKE HERCULES, LACROSSE, HAWK 
and CORPORAL missile systems and has 
been extended to other weapons systems 
related to our defense efforts. 



RADIO CORPORATION of AMERICA 

DEFENSE ELECTRONIC PRODUCTS 
CAMDEN, NEW JERSEY 



SM/f 

PRESENTS: 




aouv&Aii 
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Pirrr/e VoN KARP, in ms Book "sand in per KRMKSCHAFT, 
PElATFS HOW CooNT KRoNSKI, FRotA HiS AlR- VELoClPEPE , 
neomp A 5 -kic.o grenade neap -m wmerz-pALAsr 
MO ASTON iSNEP THE KAlSEFL ANO MR (N\PFKJAL STAFF . 

5^ 


FATHER OF THE 
inventor OF the 
T WE FUSE WAS 
THE LATE SIP 
SEDGE WICK LYMP, 
WHOSE PlomfONG 
research was 
ReSfVNsiEce for a 
His EARLY DEMISE 
HOWEVER, IT 
BROUGHT HotAF 
TV£ WETL KNOWN 
AXIOM', 'WATCH FoR 
ROCKS WHEN LOADING 
UR WITH lo PouHKZS" . 




4 ^Y/ 

pipe bomb ins was rtesr PPAcncep 

UNINTENTIONALLY BY THE KOSS'^f. 
(VASTtKoV AND AUTUUTCH •/ r ^7'W6 
out of-nie NBONSTAD NAVAL BASE, 

7 up -ruo ENCO l/NTEHED SEVENS IC/NO 
Editions which Tot them ma 
txrf-rirAL PIKE TNoM WH/CH THEN 

^^uerteo BY drying rue / a bwyb 
U>% oNn Ptcae baboon thftdon. 


VOW mPPES'"HFSP£PtPFS" 

FiKsr known JET 


..._ . tonFpip you bring the bombs ? 

ANP THE REPLY "THEY'RE IN MY POCKET" 

WAS TYPICAL CoCKPCPTACK W EARLY BohBWG 
WARFARE PEPfCTW ON THE LEFT, HERE, HE! 
FIND THE BEASLEY "BEAST" A HIT LEV/A7HM 
OF THE A HR, PRCPAmS foEARAtQ ON TUB 
pmscoPE WORKS AT HANOVER . 

- 



©1960 SERVOMECHANISMS/INC. 


1960 — AIR DATA COMPUTATION AND INSTRUMENTATION: Today 
Servomechanisms/Inc., supplies Air Data Computers utilizing SM/l’s 
force balance pressure transducer for high accuracy and reliability. 
Other areas of capability include cockpit display instruments, such as 
vertical scale altitude and speed indicators, engine data indicators... 
pressure ratio, per cent thrust, and control surface indicating systems. 

SERVOMECHANISMS/ INC. 

LOS ANGELES DIVISION: 

12500 Aviation Boulevard, Hawthorne, California 
MECHATROL DIVISION: Westbury, New York 
RESEARCH DIVISION: Goleta, California 
SERVOMECHANISMS (Canada) Ltd.: Toronto 

Subcontractors to leading system managers. . .Aircraft and Missile Instrumentation ... Gr, und 
Support and Test Equipment ... Fuel Management ... Systems, Subsystems and Componentry 





